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(54) WIRING BOARD, CORE BOARD, AND THEIR MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
wiring board having a structure which has a 
capacitor built near a mounted IC chip, 
which is easily manufactured with high 
production yield, and a reduced loss in cost, 
even if a nonconformity of capacitor is found 
in a manufacturing process, a core board 
using the wiring board, and a method of 
manufacturing the core board easily at a low 
cost. 

SOLUTION: A wiring board 100 has a core 
board 110, three resin insulating layers 121- 
171 laminated on each of the obverse and 
reverse surfaces 100A, 100B of the core 
board 110, are wiring layers 125-155 formed 
between the resin insulating layers. The 
core board 110 has a laminated capacitor CI 
constituted by a plurality of complex 
dielectric layers 111-115, containing epoxy resin and BaTi03 powder and a 
plurality of metal layer 101-106 facing and pinching these layers, and inner 




metal layers 102- 105 are connected to each other layer in first and second 
through-hole conductive bodies 107A, 107B. 



[Claim(s)] 

[Claim l]A core substrate, characterized by comprising the following 1 or two 
or more resin insulating layers, and surface side of the above-mentioned core 
substrate, and the rear-face side. [ which were laminated by the surface and a 
rear face of the above-mentioned core substrate ] 

A wiring layer between the above-mentioned core substrate and the above- 
mentioned resin insulating layer and between the above-mentioned resin 
insulating layers formed in either at least. 

Two or more complex-dielectrics layers in which it is a wiring board which it 
has and the above-mentioned core substrate contains resin and high dielectric 
powder. 

Two or more metal layers which are laminated two or more above-mentioned 
complex-dielectrics layers and by turns, are formed in between these layers, 
the undersurface of the above-mentioned complex-dielectrics layer of the 
bottom of the heap, and the upper surface of the above-mentioned complex- 
dielectrics layer of the top layer, and counter on both sides of the above- 
mentioned complex- dielectrics layer. 

Two or more through hole conductors which are formed in a breakthrough 
which penetrates a complex- dielectrics layer and two or more metal layers of 
the above-mentioned plurality, and are prolonged to the above-mentioned core 
substrate surface and a core substrate rear face. 

Two or more 1st through hole conductors which carry out direct continuation 
to the 1st inside metal layer selected every other layer from an inside metal 
layer by which a preparation, two or more above-mentioned complex- 
dielectrics layers, and two or more above-mentioned metal layers constituted a 
stratified capacitor, and two or more above-mentioned through hole conductors 
were formed between the above-mentioned layers among two or more above- 
mentioned metal layers. 

Two or more 2nd through hole conductors which carry out direct continuation 
to the above-mentioned 1st through hole conductor with the connectionless 
2nd inside metal layer among the above-mentioned inside metal layers. 
The 3rd through hole [ any / of the above-mentioned inside metal layer ] 
conductor of plurality of non- conduction. 

[Claim 2]In a core substrate, 1 or two or more resin insulating layers, and 
surface side of the above-mentioned core substrate, and the rear-face side, [ 
which were laminated by the surface and a rear face of the above-mentioned 
core substrate ] Are a wiring layer between the above-mentioned core 
substrate and the above-mentioned resin insulating layer and between the 
above-mentioned resin insulating layers formed in either at least a wiring 
board which it has, and the above-mentioned core substrate, A stratified 
capacitor which laminates by turns a central substrate, 1 or two or more 
complex-dielectrics layers which are formed in the surface and a rear face of 
this central substrate, respectively, and contain resin and high dielectric 



powder, and two or more metal layers which counter on both sides of this, Two 
or more through hole conductors which are formed in a breakthrough which 
penetrates a stratified capacitor by the side of a stratified capacitor by the side 
of the above-mentioned surface, the above-mentioned central substrate, and 
the above-mentioned rear face, and are prolonged to the above-mentioned core 
substrate surface and a core substrate rear face, Inside of two or more above- 
mentioned metal layers by which a preparation and two or more above- 
mentioned through hole conductors are contained in a stratified capacitor by 
the side of the above-mentioned surface, Direct continuation is carried out to 1 
or two or more metal layers which make one electrode of a surface side layer- 
like capacitor, Inside of two or more above-mentioned metal layers contained 
in the 1st through hole conductor which carries out direct continuation to 1 or 
two or more metal layers which make one electrode of a rear-face side layer- 
like capacitor among two or more above-mentioned metal layers contained in a 
stratified capacitor by the side of the above-mentioned rear face, and a 
stratified capacitor by the side of the above-mentioned surface. Direct 
continuation is carried out to 1 or two or more metal layers which make an 
electrode of another side of a surface side layer-like capacitor, The 2nd through 
hole conductor which carries out direct continuation to 1 or two or more metal 
layers which make an electrode of another side of a rear- face side layer- like 
capacitor among two or more above-mentioned metal layers contained in a 
stratified capacitor by the side of the above-mentioned rear face, A wiring 
board in which any of an electrode of the above-mentioned surface side layer- 
like capacitor and a rear-face side layer-like capacitor contain the 3rd through 
hole conductor of non-conduction. 

[Claim 3]To IC corresponding point which is the wiring board according to 
claim 1 or 2, and projects a helicopter loading site of an IC chip carried in the 
surface of the above-mentioned wiring board among said core substrates on a 
thickness direction. Said 1st through hole conductor and the 2nd through hole 
conductor are formed among said three sorts of through hole conductors, A 
wiring board by which a small number of formation of said 3rd through hole 
conductor is carried out rather than the sum of said 1st through hole 
conductor which was not formed or was formed in this IC corresponding point, 
and the 2nd through hole conductor, and more above-mentioned 3rd through 
hole conductors than the above-mentioned IC corresponding point are formed 
in a peripheral edge part of the above-mentioned IC corresponding point. 
[Claim 4]Two or more complex-dielectrics layers which are the core substrates 
for forming 1 or two or more resin insulating layers, and a wiring layer in the 
surface and rear face, and considering it as a wiring board, and contain resin 
and high dielectric powder, Two or more metal layers which are laminated two 
or more above-mentioned complex- dielectrics layers and by turns, are formed 
in between these layers, the undersurface of the above-mentioned complex- 
dielectrics layer of the bottom of the heap, and the upper surface of the above- 
mentioned complex- dielectrics layer of the top layer, and counter respectively 
on both sides of the above-mentioned complex-dielectrics layer, Two or more 



through hole conductors which are formed in a breakthrough which penetrates 
a complex-dielectrics layer and two or more metal layers of the above- 
mentioned plurality, and are prolonged to the above-mentioned core substrate 
surface and a core substrate rear face, A preparation, two or more above- 
mentioned complex- dielectrics layers, and two or more above-mentioned metal 
layers, Constitute a stratified capacitor and two or more above-mentioned 
through hole conductors, The 1st through hole conductor which carries out 
direct continuation to the 1st inside metal layer chosen from an inside metal 
layer formed between the above-mentioned layers among two or more above- 
mentioned metal layers every other layer, The 2nd through hole conductor 
which carries out direct continuation to the above-mentioned 1st through hole 
conductor with the connectionless 2nd inside metal layer among the above- 
mentioned inside metal layers, and a core substrate in which any of the above- 
mentioned inside metal layer contain the 3rd through hole conductor of non- 
conduction. 

[Claim 5]Form 1 or two or more resin insulating layers, and a wiring layer in 
the surface and rear face, are a core substrate for considering it as a wiring 
board, and A central substrate, A stratified capacitor which laminates by turns 
1 or two or more complex- dielectrics layers which are formed in the surface 
and a rear face of this central substrate, respectively, and contain resin and 
high dielectric powder, and two or more metal layers which counter on both 
sides of this, Two or more through hole conductors which are formed in a 
breakthrough which penetrates a stratified capacitor by the side of a stratified 
capacitor by the side of the above-mentioned surface, the above-mentioned 
central substrate, and the above-mentioned rear face, and are prolonged to the 
above-mentioned core substrate surface and a core substrate rear face, Inside 
of two or more above-mentioned metal layers by which a preparation and two 
or more above-mentioned through hole conductors are contained in a stratified 
capacitor by the side of the above-mentioned surface, Direct continuation is 
carried out to 1 or two or more metal layers which make one electrode of a 
surface side layer-like capacitor, The 1st through hole conductor which carries 
out direct continuation to 1 or two or more metal layers which make one 
electrode of a rear-face side layer-like capacitor among two or more above- 
mentioned metal layers contained in a stratified capacitor by the side of the 
above-mentioned rear face, Inside of two or more above-mentioned metal 
layers which carry out direct continuation to 1 or two or more metal layers 
which make an electrode of another side of a surface side layer-like capacitor 
among two or more above-mentioned metal layers contained in a stratified 
capacitor by the side of the above-mentioned surface, and are contained in a 
stratified capacitor by the side of the above-mentioned rear face, A core 
substrate in which any of an electrode of the 2nd through hole conductor which 
carries out direct continuation to 1 or two or more metal layers which make an 
electrode of another side of a rear-face side layer- like capacitor, and the above- 
mentioned surface side layer- like capacitor and a rear-face side layer-like 
capacitor contain the 3rd through hole conductor of non- conduction. 



[Claim 6]Are the core substrate according to claim 4 or 5, and in a plane 
direction center section of the core substrate. Said 1st through hole conductor 
and the 2nd through hole conductor are formed among said three sorts of 
through hole conductors, A core substrate by which a small number of 
formation of said 3rd through hole conductor is carried out rather than the 
sum of said 1st through hole conductor and the 2nd through hole conductor 
which were not formed or were formed in this center section, and many above- 
mentioned 3rd through hole conductors are formed in a plane direction 
peripheral edge part of a core substrate rather than the above-mentioned 
center section. 

[Claim 7] A manufacturing method of a core substrate provided with two or 
more complex-dielectrics layers containing resin and high dielectric powder 
characterized by comprising the following which constitute a stratified 
capacitor, and two or more metal layers which counter respectively on both 
sides of the above-mentioned complex-dielectrics layer. 
A metallic foil. 

A semi-hardening complex-dielectrics layer containing resin and high 
dielectric powder of semi-hardening. 

A three-layer film formation process of forming 3 layered films which have a 
reinforcement film in this order. 

Three layers of patternizing film formation process of forming patternizing 3 
layered film which fabricates a metallic foil of the above-mentioned 3 layered 
films to a prescribed pattern, and consists of a patternizing metallic foil, a 
semi-hardening complex-dielectrics layer, and a reinforcement film, The above- 
mentioned 3 layered films of 1, 1, or two or more above-mentioned patternizing 
3 layered films in which the above-mentioned reinforcement film was removed, 
Laminate so that a semi -hardening complex-dielectrics layer and a 
patternizing metallic foil may lap by turns by using a metallic foil of 3 layered 
films of the above 1 as the bottom of the heap, and heat pressing of the 
metallic foil is piled up and carried out to the above-mentioned semi -hardening 
complex-dielectrics layer of an uppermost surface, A laminate sheet formation 
process which forms a laminate sheet, a through-hole formation process which 
forms two or more breakthroughs which penetrate a surface and rear surface 
of the above-mentioned laminate sheet, and a surface and rear surface metal 
layer formation process which a through hole conductor is formed in the above- 
mentioned breakthrough, and forms the surface side metal layer and the rear- 
face side metal layer in a surface and rear surface of the above-mentioned 
layered product. 

[Claim 8]Are a manufacturing method of the core substrate according to claim 
7, and said through-hole formation process, The 1st breakthrough that the 1st 
patternizing metallic foil chosen from said patternizing metallic foil every 
other layer exposes to inner circumference, A manufacturing method of a core 
substrate with which the 2nd patternizing metallic foil of the emainder which 
was not chosen as the above-mentioned 1st patternizing metallic foil among 
the above-mentioned patternizing metallic foils forms the 2nd breakthrough 



exposed to inner circumference, and the 3rd breakthrough that exposes 
neither of the above-mentioned patternizing metallic foil to inner 
circumference. 

[Claim 9]A complex-dielectrics layer which contains in either at least resin and 
high dielectric powder which constitute a stratified capacitor among the 
surface of a central substrate and this central substrate, and a rear face, Are 
two or more metal layers which counter on both sides of this a manufacturing 
method of a core substrate which it has, and A metallic foil, A three-layer film 
formation process of forming 3 layered films which have a semi-hardening 
complex-dielectrics layer containing resin and high dielectric powder of semi- 
hardening, and a reinforcement film in this order, Heat pressing of the semi- 
hardening complex- dielectrics layer of the above-mentioned 3 layered films in 
which the above-mentioned reinforcement film was removed is piled up and 
carried out to the above-mentioned metal layer of a central substrate which 
equips either with a metal layer of a prescribed pattern at least among the 
surface and a rear face, Form a through hole conductor a laminate sheet 
formation process which forms a laminate sheet, a through-hole formation 
process which forms two or more breakthroughs which penetrate a surface and 
rear surface of the above-mentioned laminate sheet, and in the above- 
mentioned breakthrough, and. A manufacturing method of a core substrate 
provided with a surface and rear surface metal layer formation process which 
forms the surface side metal layer and the rear-face side metal layer in a 
surface and rear surface of the above-mentioned laminate sheet. 
[Claim 10] Two or more complex -dielectrics layers which contain in either at 
least resin and high dielectric powder which constitute a stratified capacitor 
among the surface of a central substrate characterized by comprising the 
following, and this central substrate, and a rear face, A manufacturing method 
of a core substrate provided with two or more metal layers which counter 
respectively on both sides of the above-mentioned complex-dielectrics layer. 
A metallic foil. 

A semi-hardening complex-dielectrics layer containing resin and high 
dielectric powder of semi-hardening. 

A three-layer film formation process of forming 3 layered films which have a 
reinforcement film in this order. 

Three layers of patternizing film formation process of forming patternizing 3 
layered film which fabricates a metallic foil of the above-mentioned 3 layered 
films to a prescribed pattern, and consists of a patternizing metallic foil, a 
semi-hardening complex-dielectrics layer, and a reinforcement film, On the 
above-mentioned metal layer of a central substrate which equips either with a 
metal layer of a prescribed pattern at least among the surface and a rear face, 
1 or two or more above-mentioned patternizing 3 layered films in which the 
above-mentioned reinforcement film was removed, It laminates so that the 
above-mentioned metal layer, or a patternizing metallic foil and a semi- 
hardening complex- dielectrics layer may lap, Heat pressing is laminated and 
carried out so that a semi -hardening complex-dielectrics layer of the above- 



mentioned 3 layered films of 1 in which the above-mentioned reinforcement 
film was removed may lap on the above-mentioned patternizing metallic foil of 
an uppermost surface, A laminate sheet formation process which forms a 
laminate sheet, a through-hole formation process which forms two or more 
breakthroughs which penetrate a surface and rear surface of the above- 
mentioned laminate sheet, and a surface and rear surface metal layer 
formation process which a through hole conductor is formed in the above- 
mentioned breakthrough, and forms the surface side metal layer and the rear- 
face side metal layer in a surface and rear surface of the above-mentioned 
laminate sheet. 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] About the manufacturing method of the wiring board, 
core substrate, and core substrate which have a core substrate, the resin 
insulating layer laminated by this surface and rear surface, and a wiring layer, 
especially, this invention builds in a capacitor and relates to the wiring board 
and core substrate which prevented invasion of the noise, and a 
manufacturing method for the same. 
[0002] 

[Description of the Prior Art] What forming the decoupling capacitor for noise 
rejection between the earth wire of an IC chip and power supply wiring is 
performed conventionally, for example, carries a chip capacitor in the surface, 
a rear face, etc. of a wiring board is used. In the wiring board 300 shown in 
drawing 22 , laminating formation of the resin insulating layers 320, 340, and 
360,330,350,370 of three layers is carried out to the surface and rear surface 
(figure Nakagami undersurface) of the core substrate 310, respectively, and 
the wiring layers 315 and 325,345,335,355 are formed between each layers. 
Solder SL is equipped with chip capacitor CC in the wiring layer (pad) 355 in 
the substrate rear (figure Nakashita side) 300B of this wiring board 300. In 
this wiring board 300, the two electrodes CCA and CCB of chip capacitor CC. 
Through each wiring layer 325 grade and the through hole conductor 316, it is 
pulled out to the substrate upper surface 300A 345 of the wiring board 300, 
i.e., a wiring layer, (pad), and is connected with the IC chip connected on the 
substrate upper surface 300A. 
[0003] 

[Problem to be solved by the invention] However, if such a chip capacitor is 
carried in a wiring board and it connects, the man day for it will start. Since a 
chip capacitor will be arranged around a substrate rear or an IC chip, the 
distance from an IC chip to a chip capacitor becomes long, and a noise invades 
into the intermediate wiring. Then, since a capacitor is moreover formed in a 
wiring board and one near the IC chip, it is possible to form the capacitor 
which used a part of resin insulating layer as the dielectric layer into a wiring 
board. 

[0004]However, if it is going to realize by the resin insulating layer and a 
wiring layer, constituting from the resin insulating layer 320 and the wiring 



layer 315,325 in drawing 22 etc. the structure of the capacitor which 
sandwiched the thin dielectric layer in the electrode layer of a large area, for 
example, Which short fault is easy to produce and the yield of a wiring board 
falls greatly. Since the fault of the formed capacitor will be discovered where it 
formed a resin insulating layer, a wiring layer, etc. in the core substrate and 
added value is attached to it, the loss amount accompanying abandonment of a 
fault article also becomes large. 

[0005]This invention was made in view of this problem, and is . the purpose 
builds in a capacitor near the IC chip - moreover - manufacture - it being 
easy and, Even if the yield is high and the fault of a capacitor is discovered in 
a manufacturing process, loss amount is the wiring board made into little 
structure and a core substrate used for such a wiring board, and providing the 
easy and inexpensive manufacturing method of this core substrate further. 
[0006] 

[Means for Solving the Problem and its Function and EffectlAnd 1 or two or 
more resin insulating layers by which the solving means was laminated by the 
surface and a rear face of a core substrate and the above-mentioned core 
substrate, Are a wiring layer between the above-mentioned core substrate and 
the above-mentioned resin insulating layer and between the above-mentioned 
resin insulating layers formed in either at least a wiring board which it has, 
and the above-mentioned core substrate, It laminates two or more complex- 
dielectrics layers containing resin and high dielectric powder, two or more 
above-mentioned complex-dielectrics layers, and by turns, Two or more metal 
layers which are formed in between these layers, the undersurface of the 
above-mentioned complex- dielectrics layer of the bottom of the heap, and the 
upper surface of the above-mentioned complex-dielectrics layer of the top 
layer, and counter on both sides of the above-mentioned complex- dielectrics 
layer, Two or more through hole conductors which are formed in a 
breakthrough which penetrates a complex- dielectrics layer and two or more 
metal layers of the above-mentioned plurality, and are prolonged to the above- 
mentioned core substrate surface and a core substrate rear face, A preparation, 
two or more above-mentioned complex-dielectrics layers, and two or more 
above-mentioned metal layers, Constitute a stratified capacitor and two or 
more above-mentioned through hole conductors, Two or more 1st through hole 
conductors which carry out direct continuation to the 1st inside metal layer 
chosen from an inside metal layer formed between the above-mentioned layers 
among two or more above-mentioned metal layers every other layer, and two 
or more 2nd through hole conductors which carry out direct continuation of the 
above-mentioned 1st through hole conductor to the connectionless 2nd inside 
metal layer among the above-mentioned inside metal layers, It is a wiring 
board in which any of the above-mentioned inside metal layer contain two or 
more 3rd through hole conductors of non-conduction. 

[0007]In the wiring board of this invention, since it has the stratified capacitor 
constituted from a complex-dielectrics layer and a metal layer by the core 
substrate of these and a capacitor with big electric capacity can be arranged in 



the position near electronic parts, such as an IC chip, effects, such as noise 
rejection, are acquired good. Since the stratified capacitor was made to build in 
a core substrate, the characteristic, short existence, etc. of a stratified 
capacitor are inspected and a wiring board can be formed for formation, i.e., a 
resin insulating layer, a wiring layer, etc. only using the core substrate which 
passed, in manufacture of a wiring board, the yield can also be made high. 
Since what is necessary is just to discard in the state of the core substrate in 
which neither the resin insulating layer nor the wiring layer is formed though 
the built-in capacitor has produced faults, such as a short circuit, added value 
can suppress the loss accompanying fault generating low. Therefore, it can be 
considered as an inexpensive wiring board. 

[0008]And the through hole conductor which conducts the potential of the 
metal layer which makes the electrode of a stratified capacitor with a desired 
metal layer in order to enable it to take out with the rear face further, the 
surface of a core substrate and is formed in the core substrate. It has the 1st 
through hole conductor and the 2nd through hole conductor which draw the 
potential of the metal layer specifically located in the internal layer except the 
metal layer located in the core substrate surface and a rear face among two or 
more above-mentioned metal layers, i.e., the inner layer metal layer formed 
between layers, to the surface and the rear face of a core substrate. The 3rd 
through hole conductor which does not connect with an inner layer metal layer 
is also contained. Thus, in this wiring board, since three sorts of through hole 
conductors are prolonged even at the surface and the rear face of the core 
substrate, the wiring layer formed in the rear-face side of this core substrate 
and the wiring layer formed in the surface side are easily connectable by this 
through hole conductor. Therefore, if the wiring layer by the side of a rear face 
and other wiring boards, such as a mother board, are connected by the rear- 
face side and the wiring layer by the side of the surface and electronic parts, 
such as an IC chip, are connected by the surface side for example, other wiring 
boards and electronic parts are connectable through this through hole 
conductor. 

[0009] And since a stratified capacitor is formed in parallel between the 1st 
through hole conductor and the 2nd through hole conductor, Electric power can 
be supplied to electronic parts from other wiring boards, such as a mother 
board, by connecting power supply wiring and grounding wiring to this 1st and 
2nd through hole conductor, respectively, removing easily and certainly a noise 
between this power supply wiring and grounding wiring. Wiring prolonged 
from a metal layer of said stratified capacitor to an electronic -parts mounting 
surface (surface) of said wiring board is good to be characterized by including 
stacked beer. It is because an inductance which wiring has can be reduced by 
considering it as wiring as short [ wiring which connects an IC chip etc. and an 
electrode (metal layer) of a capacitor ] as possible, and thick and invasion of a 
noise can be controlled. 

[0010]Here, what is necessary is just to choose in consideration of a dielectric 
constant, heat resistance, etc. as resin contained in a complex-dielectrics layer, 



and resin, such as an epoxy resin, polyimide resin, and BT resin, is mentioned. 
Although what is necessary is just the powder of a substance which has a high 
dielectric constant as high dielectric powder, For example, powder of high 
permittivity ceramics, such as BaTi03, PbTi03, PbZrCte, Pb(Ti, Zr) O3 (what is 
called PZT), Pb(Mn, Nb) O3, SrTiOs, CaTiOs, and MgTi0 3 , etc. are mentioned. 
Since a dielectric constant of a complex-dielectrics layer is raised, metal 
powder, such as Ag, Au, Cu, Ag-Pd, nickel, W, and Mo, can also be included, for 
example. 

[001l]l or two or more resin insulating layers by which other solving means 
were laminated by the surface and a rear face of a core substrate and the 
above-mentioned core substrate, Are a wiring layer between the above- 
mentioned core substrate and the above-mentioned resin insulating layer and 
between the above-mentioned resin insulating layers formed in either at least 
a wiring board which it has, and the above-mentioned core substrate, A 
stratified capacitor which laminates by turns a central substrate, 1 or two or 
more complex-dielectrics layers which are formed in the surface and a rear 
face of this central substrate, respectively, and contain resin and high 
dielectric powder, and two or more metal layers which counter on both sides of 
this, Two or more through hole conductors which are formed in a breakthrough 
which penetrates a stratified capacitor by the side of a stratified capacitor by 
the side of the above-mentioned surface, the above-mentioned central 
substrate, and the above-mentioned rear face, and are prolonged to the above- 
mentioned core substrate surface and a core substrate rear face, Inside of two 
or more above-mentioned metal layers by which a preparation and two or more 
above-mentioned through hole conductors are contained in a stratified 
capacitor by the side of the above-mentioned surface, Direct continuation is 
carried out to 1 or two or more metal layers which make one electrode of a 
surface side layer-like capacitor, Inside of two or more above-mentioned metal 
layers contained in the 1st through hole conductor which carries out direct 
continuation to 1 or two or more metal layers which make one electrode of a 
rear-face side layer-like capacitor among two or more above-mentioned metal 
layers contained in a stratified capacitor by the side of the above-mentioned 
rear face, and a stratified capacitor by the side of the above-mentioned surface, 
Direct continuation is carried out to 1 or two or more metal layers which make 
an electrode of another side of a surface side layer-like capacitor, The 2nd 
through hole conductor which carries out direct continuation to 1 or two or 
more metal layers which make an electrode of another side of a rear-face side 
layer-like capacitor among two or more above-mentioned metal layers 
contained in a stratified capacitor by the side of the above-mentioned rear face, 
It is a wiring board in which any of an electrode of the above-mentioned 
surface side layer-like capacitor and a rear-face side layer-like capacitor 
contain the 3rd through hole conductor of non-conduction. 
[00 12] According to the wiring board of this invention, it has a stratified 
capacitor at the surface and the rear face of a central substrate. For this 
reason, since a capacitor can be arranged in the position near electronic parts, 



such as an IC chip, effects, such as noise rejection, are acquired good. Since the 
stratified capacitor is formed in a core substrate and a wiring board can be 
formed only using the core substrate which inspected the characteristic, short 
existence, etc. of the stratified capacitor and passed, in manufacture of a 
wiring board, the yield can also be made high. Since what is necessary is just 
to discard in the state of the core substrate in which neither the resin 
insulating layer nor the wiring layer is formed, added value can suppress the 
loss accompanying fault generating low. Therefore, it can be considered as an 
inexpensive wiring board. 

[00 13] And the potential of the metal layer which makes the electrode of a 
stratified capacitor can be taken out with the surface and the rear face of a 
core substrate by the 1st through hole conductor and the 2nd through hole 
conductor. As for the 3rd through hole conductor of non- conduction, any of the 
electrode of a stratified capacitor are contained. Thus, in this wiring board, 
since the through hole conductor is prolonged at the surface and the rear face 
of the core substrate, the wiring layer formed in the rear -face side of this core 
substrate and the wiring layer formed in the surface side are easily 
connectable by this through hole conductor. Therefore, if the wiring layer by 
the side of a rear face and other wiring boards, such as a mother board, are 
connected by the rear -face side and the wiring layer by the side of the surface 
and electronic parts, such as an I C chip, are connected by the surface side for 
example, other wiring boards and electronic parts are connectable through this 
through hole conductor. 

[00 14] And since a stratified capacitor is formed in parallel between the 1st 
through hole conductor and the 2nd through hole conductor, Electric power can 
be supplied to electronic parts from other wiring boards, such as a mother 
board, by connecting power supply wiring and grounding wiring to this 1st and 
2nd through hole conductor, respectively, removing easily and certainly a noise 
between this power supply wiring and grounding wiring. In this wiring board, 
by selecting construction material and thickness of a central substrate 
suitably, since a stratified capacitor is formed in the surface and a rear face of 
a central substrate, since a central substrate can be made to support the 
rigidity of a core substrate and also a wiring board, the rigidity of a wiring 
board is easily securable. 

[00 15] Although what is necessary is just to choose in consideration of an ease 
of heat resistance, a mechanical strength, flexibility, and processing, etc. as a 
central substrate, here, For example, glass fiber and epoxy resins, such as a 
glass cloth and a nonwoven glass fabric, A resin-resin composite material etc. 
which made fluororesin of the three-dimensional network structures, such as 
PTFE which has a glass fiber -resin composite material with resin, such as 
polyimide resin and BT resin, a composite material of organic fiber, such as a 
polyamide fiber, and resin, and a continuation stoma, impregnate resin, such 
as an epoxy resin, can be used. When such resin materials are used for a 
central substrate, it is desirable at a point which can punch a central substrate 
easily with a stratified capacitor by laser beam machining or drilling. A metal 



plate which consists of copper, brass, nickel, aluminum, a copper-Invar copper 
clad, a copper-molybdenum copper clad, etc. may be used. When using these 
metal plates as a central substrate, structure of using a central substrate as 
one of the electrodes of a capacitor can also be adopted. Wiring prolonged from 
a metal layer of said stratified capacitor to an electronic-parts mounting 
surface (surface) of said wiring board is good to be characterized by including 
stacked beer. It is because an inductance which wiring has can be reduced by 
considering it as wiring as short [ wiring which connects an IC chip etc. and an 
electrode (metal layer) of a capacitor ] as possible, and thick and invasion of a 
noise can be controlled. 

[0016]To one of the above, are a wiring board of a description and said two or 
more through hole conductors, It is preferred to consider it as the wiring board 
which an inside is filled up with a plug material, equips said core substrate 
surface and a core substrate rear face with an occlusion part, respectively, and 
is provided with the occlusion part top beer conductor which penetrates said 
resin insulating layer laminated by the surface of the above-mentioned core 
substrate among the above-mentioned occlusion parts on the surface side 
occlusion part by the side of the above-mentioned core substrate surface. 
[0017]By thus, the thing for which it is filled up with a plug material, an 
occlusion part is formed, and an occlusion part top beer conductor is formed in 
a through hole conductor. Through a through hole conductor, it is a shorter 
distance, therefore the electrode of a stratified capacitor can be drawn to the 
wiring board surface with low resistance and a low inductance, and invasion of 
a noise can be prevented further. 

[0018]It is the above-mentioned wiring board and it is preferred to consider it 
as the wiring board which accumulates a beer conductor on said occlusion part 
top beer conductor further. Thus, if it is the structure of stacked beer of 
accumulating a beer conductor on an occlusion part top beer conductor further, 
the direct continuation of an occlusion part top beer conductor and the beer 
conductor on it can be carried out. Therefore, through a through hole 
conductor, it is a still shorter distance, therefore the electrode of a stratified 
capacitor can be further drawn to the wiring board surface with low resistance 
and a low inductance, and invasion of a noise can be prevented. 
[0019]To IC corresponding point which is the above-mentioned wiring board 
and projects the helicopter loading site of the IC chip carried in the surface of 
the above-mentioned wiring board among said core substrates on a thickness 
direction. Said 1st through hole conductor and the 2nd through hole conductor 
are formed among said three sorts of through hole conductors, A small number 
of formation of said 3rd through hole conductor is carried out rather than the 
sum of said 1st through hole conductor which was not formed or was formed in 
this IC corresponding point, and the 2nd through hole conductor, It is good for 
the peripheral edge part of the above-mentioned IC corresponding point for the 
above-mentioned 3rd through hole conductor to consider it as the wiring board 
currently formed more mostly than the above-mentioned IC corresponding 
point. 



[0020]As for the electrode or power supply wiring, and grounding wiring of the 
capacitor formed in the power supply terminal, earth terminal, and wiring 
board of an IC chip, as mentioned above, connecting in the shortest possible 
distance is desirable. It is for preventing invasion of a noise for wiring as low 
resistance and a low inductance. On the other hand, it is not called for that the 
signal wiring linked to a signal terminal is low resistance and a low 
inductance like connection with a capacitor, power supply wiring, and 
grounding wiring. 

[002l]On the other hand, in the wiring board of this invention, more 3rd 
through hole conductors to the peripheral edge part used for signal wiring etc. 
than IC corresponding point are formed. That is, many 3rd through hole 
conductors are formed in the peripheral edge part of IC corresponding point. 
For this reason, in IC corresponding point located directly under an IC chip, in 
forming the 1st through hole conductor and the 2nd through hole conductor, 
there is no necessity of taking arrangement into consideration, or necessity 
decreases the 3rd through hole conductor. Therefore, the 1st through hole 
conductor and the 2nd through hole conductor can be arranged in a suitable 
position, and between these, and the power supply terminals of an IC chip and 
earth terminals can be connected with a very short distance. Thereby, 
resistance between the 1st and 2nd through hole conductor, and the power 
supply terminal of an IC chip and an earth terminal and an inductance can be 
made as low as possible, and the noise which invades in this portion can be 
reduced. In this wiring board, since the stratified capacitor is formed between 
the 1st and 2nd through hole conductors, a noise can be reduced also with this 
point. It is still more preferred for all the 3rd through hole conductors to be 
formed in the peripheral edge part of IC corresponding point, to make it not 
form the 3rd through hole conductor in IC corresponding point, and to do in 
this way so that he can understand easily from the above. 
[0022]Two or more complex-dielectrics layers which other solving means are 
the core substrates for forming 1 or two or more resin insulating layers, and a 
wiring layer in the surface and rear face, and considering it as a wiring board, 
and contain resin and high dielectric powder, Two or more metal layers which 
are laminated two or more above-mentioned complex-dielectrics layers and by 
turns, are formed in between these layers, the undersurface of the above- 
mentioned complex- dielectrics layer of the bottom of the heap, and the upper 
surface of the above-mentioned complex-dielectrics layer of the top layer, and 
counter respectively on both sides of the above-mentioned complex-dielectrics 
layer, Two or more through hole conductors which are formed in a 
breakthrough which penetrates a complex- dielectrics layer and two or more 
metal layers of the above-mentioned plurality, and are prolonged to the above- 
mentioned core substrate surface and a core substrate rear face (the 
undersurface of a complex-dielectrics layer of the bottom of the heap, and 
upper surface of a complex-dielectrics layer of the above-mentioned top layer), 
A preparation, two or more above-mentioned complex-dielectrics layers, and 
two or more above-mentioned metal layers, Constitute a stratified capacitor 



and two or more above-mentioned through hole conductors, The 1st through 
hole conductor which carries out direct continuation to the 1st inside metal 
layer chosen from an inside metal layer formed between the above-mentioned 
layers among two or more above-mentioned metal layers every other layer, The 
above-mentioned 1st through hole conductors are the 2nd through hole 
conductor which carries out direct continuation to the connectionless 2nd 
inside metal layer, and a core substrate in which any of the above-mentioned 
inside metal layer contain the 3rd through hole conductor of non-conduction 
among the above-mentioned inside metal layers. 

[0023]According to this invention, by having made the capacitor which is easy 
to produce faults, such as a short circuit, build in a core substrate, when a core 
substrate is completed, electric capacity, short existence, etc. of a stratified 
capacitor can be judged. Therefore, since only the core substrate which passed 
the predetermined standard can be used in forming a wiring board, the yield of 
the whole wiring board can be made high. Since the case where which fault 
with poor short circuit and capacity of a stratified capacitor is discovered and 
discarded where it formed the resin insulating layer and the wiring layer and 
added value is attached can be lessened, loss amount can also be controlled. 
[0024] And in order to be able to connect easily the potential of the metal layer 
which makes the electrode of a stratified capacitor with the surface of a core 
substrate, and the wiring layer which is further taken out with the rear face 
and is formed in the surface [ of a core substrate ], and rear-face side, the 
predetermined inside metal layer and the through hole conductor to conduct 
are formed in the core substrate. It has the 1st through hole conductor and the 
2nd through hole conductor which draw the potential of the metal layer 
specifically located in the internal layer except the metal layer located in the 
core substrate surface and a rear face among two or more above-mentioned 
metal layers, i.e., the inner layer metal layer formed between layers, to the 
surface and the rear face of a core substrate. The 3rd through hole conductor 
which does not connect with an inner layer metal layer is also contained. Thus, 
in this core substrate, since three sorts of through hole conductors are 
prolonged even at the surface and the rear face of the core substrate, 
respectively, the wiring layer formed in the rear-face side of this core substrate 
and the wiring layer formed in the surface side are easily connectable by this 
through hole conductor. And since a stratified capacitor is formed in parallel 
between the 1st through hole conductor and the 2nd through hole conductor, 
the noise between this power supply wiring and grounding wiring is easily and 
certainly removable by connecting power supply wiring and grounding wiring 
to this 1st and 2nd through hole conductor, respectively. 

[0025]Form 1 or two or more resin insulating layers, and a wiring layer in the 
surface and rear face, and the solving means of further others is a core 
substrate for considering it as a wiring board, and A central substrate, The 
stratified capacitor which laminates by turns 1 or two or more complex- 
dielectrics layers which are formed in the surface and the rear face of this 
central substrate, respectively, and contain resin and high dielectric powder, 



and two or more metal layers which counter on both sides of this, Two or more 
through hole conductors which are formed in the breakthrough which 
penetrates the stratified capacitor by the side of the stratified capacitor by the 
side of the above-mentioned surface, the above-mentioned central substrate, 
and the above-mentioned rear face, and are prolonged to the above-mentioned 
core substrate surface and a core substrate rear face, The inside of two or more 
above-mentioned metal layers by which a preparation and two or more above- 
mentioned through hole conductors are contained in the stratified capacitor by 
the side of the above-mentioned surface, Direct continuation is carried out to 1 
or two or more metal layers which make one electrode of a surface side layer- 
like capacitor, The 1st through hole conductor which carries out direct 
continuation to 1 or two or more metal layers which make one electrode of a 
rear-face side layer-like capacitor among two or more above-mentioned metal 
layers contained in the stratified capacitor by the side of the above-mentioned 
rear face, The inside of two or more above-mentioned metal layers which carry 
out direct continuation to 1 or two or more metal layers which make the 
electrode of another side of a surface side layer- like capacitor among two or 
more above-mentioned metal layers contained in the stratified capacitor by the 
side of the above-mentioned surface, and are contained in the stratified 
capacitor by the side of the above-mentioned rear face, It is a core substrate in 
which any of the electrode of the 2nd through hole conductor which carries out 
direct continuation to 1 or two or more metal layers which make the electrode 
of another side of a rear-face side layer-like capacitor, and the above- 
mentioned surface side layer- like capacitor and a rear-face side layer-like 
capacitor contain the 3rd through hole conductor of non- conduction. 
[0026]According to the core substrate of this invention, it has a stratified 
capacitor at the surface and a rear face of a central substrate. For this reason, 
since a capacitor can be arranged in a position near electronic parts, such as 
an IC chip, effects, such as noise rejection, are acquired good. Since a stratified 
capacitor is formed in a core substrate and a wiring board can be formed only 
using a core substrate which inspected the characteristic, short existence, etc. 
of a stratified capacitor and passed, in manufacture of a wiring board, a yield 
can also be made high. Since what is necessary is just to discard in the state of 
a core substrate in which neither a resin insulating layer nor a wiring layer is 
formed though a stratified capacitor has produced faults, such as a short 
circuit, added value can suppress a loss accompanying fault generating low. 
And in this core substrate, since three sorts of through hole conductors are 
prolonged even at the surface and a rear face of a core substrate, respectively, 
a wiring layer formed in the rear- face side of this core substrate and a wiring 
layer formed in the surface side are easily connectable by this through hole 
conductor. 

[0027]It is the above-mentioned core substrate and, as for said central 
substrate, it is preferred to consider it as a core substrate thicker than said 
complex-dielectrics layer. Thus, if a central substrate is made thicker than a 
complex-dielectrics layer, the rigidity of a central substrate becomes high, and 



the core substrate can make a central substrate able to support the rigidity of 
a wiring board which used this, and can use it as an easy core substrate and a 
wiring board of handling. 

[0028]It is the above-mentioned core substrate and, as for said complex- 
dielectrics layer and metal layer which were formed in the surface side of said 
central substrate, and said complex-dielectrics layer and metal layer which 
were formed in the rear -face side of said central substrate, it is preferred that 
a number of layers, construction material, and the thickness of a 
corresponding each layer consider it as the core substrate made equal. In the 
surface [ of a central substrate ], and rear-face side, when the thickness of the 
number of layers of a complex-dielectrics layer or a metal layer, construction 
material, and a corresponding each layer differs, a coefficient of thermal 
expansion, the contraction in the case of core substrate formation, etc. may 
become imbalanced by both sides of a central substrate, and curvature may 
arise in a core substrate. In this invention, since thickness of a number of 
layers, construction material, and a corresponding each layer is made equal, 
curvature of a core substrate is not produced and it can be considered as the 
core substrate of the stable form. 

[0029]It is the above-mentioned core substrate and, as for said two or more 
through hole conductors, it is preferred to consider it as the core substrate 
which an inside is filled up with a plug material and equips said core substrate 
surface and a core substrate rear face with an occlusion part, respectively. If 
the occlusion part is formed in the through hole conductor, a beer conductor 
(occlusion part top beer conductor) can be further formed on this occlusion 
part. Since a wiring layer will not intervene between a through hole conductor 
and a beer conductor but both will do direct continuation if this occlusion part 
top beer conductor is formed, it is realizable with low resistance and wiring of 
a low inductance. 

[0030]To one of the above, are a core substrate of a description and in the 
plane direction center section of the core substrate. Said 1st through hole 
conductor and the 2nd through hole conductor are formed among said three 
sorts of through hole conductors, A small number of formation of said 3rd 
through hole conductor is carried out rather than the sum of said 1st through 
hole conductor which was not formed or was formed in this center section, and 
the 2nd through hole conductor, The above-mentioned 3rd through hole 
conductor is better for the plane direction peripheral edge part of a core 
substrate than the above-mentioned center section to consider it as the core 
substrate currently formed. [ many ] 

[0031] When it carries an IC chip in a wiring board, generally an IC chip is 
carried in the center section of the wiring board. By the way, as for the 
capacitor formed in the power supply terminal, earth terminal, and wiring 
board of an IC chip or power supply wiring, or grounding wiring, as mentioned 
above, connecting in the shortest possible distance is desirable. It is for 
preventing invasion of a noise for wiring as low resistance and a low 
inductance. On the other hand, it is not called for that the signal wiring linked 



to a signal terminal is low resistance and a low inductance like a capacitor, 
power supply wiring, and grounding wiring. 

[0032] On the other hand, in the core substrate of this invention, more 3rd 
through hole conductors to the peripheral edge part used for signal wiring etc. 
than a center section are formed. That is, many 3rd through hole conductors 
are formed in the peripheral edge part. For this reason, in the center section 
located directly under an IC chip, in forming the 1st through hole conductor 
and the 2nd through hole conductor, there is no necessity of taking 
arrangement into consideration, or necessity decreases the 3rd through hole 
conductor. Therefore, the 1st through hole conductor and the 2nd through hole 
conductor can be arranged in a suitable position, and between these, and the 
power supply terminals of an IC chip and earth terminals can be connected 
with a very short distance. Resistance between the 1st and 2nd through hole 
conductor, and the power supply terminal of an IC chip and earth terminal 
linked to each electrode of a stratified capacitor and an inductance can be 
made as low as possible by this, and the noise which invades in this portion 
can be reduced. 

[0033] 1 or two or more complex-dielectrics layers containing resin and high 
dielectric powder in which a solving means of further others constitutes a 
stratified capacitor, Are two or more metal layers which counter respectively 
on both sides of the above-mentioned complex-dielectrics layer a 
manufacturing method of a core substrate which it has, and A metallic foil, A 
three-layer film formation process of forming 3 layered films which have a 
semi-hardening complex-dielectrics layer containing resin and high dielectric 
powder of semi-hardening, and a reinforcement film in this order, Three layers 
of patternizing film formation process of forming patternizing 3 layered film 
which fabricates a metallic foil of the above-mentioned 3 layered films to a 
prescribed pattern, and consists of a patternizing metallic foil, a semi- 
hardening complex- dielectrics layer, and a reinforcement film, The above- 
mentioned 3 layered films of 1, 1, or two or more above-mentioned patternizing 
3 layered films in which the above-mentioned reinforcement film was removed, 
Laminate so that a semi "hardening complex-dielectrics layer and a 
patternizing metallic foil may lap by turns by using a metallic foil of 3 layered 
films of the above 1 as the bottom of the heap, and heat pressing of the 
metallic foil is piled up and carried out to the above-mentioned semi -hardening 
complex-dielectrics layer of an uppermost surface, Form a through hole 
conductor a laminate sheet formation process which forms a laminate sheet, a 
through-hole formation process which forms two or more breakthroughs which 
penetrate a surface and rear surface of the above-mentioned laminate sheet, 
and in the above-mentioned breakthrough, and. It is a manufacturing method 
of a core substrate provided with a surface and rear surface metal layer 
formation process which forms the surface side metal layer and the rear-face 
side metal layer in a surface and rear surface of the above-mentioned layered 
product. 

[0034]In the manufacturing method of the core substrate of this invention, 3 



layered films and patternizing 3 layered film are formed beforehand, the 3 
layered films, patternizing 3 layered film, and metallic foil which removed the 
reinforcement film with the laminate sheet formation process are laminated in 
order, heat pressing is carried out, and a laminate sheet is formed at once. 
Therefore, it is not necessary to form one layer of complex-dielectrics layers 
and metal layers at a time in order like [ in the case of forming a build up 
multilayer interconnection board ]. Since 3 layered films and patternizing 3 
layered film are formed independently beforehand, it laminates and a 
laminate sheet can be formed at once, a core substrate production process 
becomes simply and short, and can manufacture a core substrate inexpensive. 
Since the 3 layered films and patternizing 3 layered film which have a 
reinforcement film were used, handling of a complex-dielectrics layer, a 
metallic foil, or a patternizing metallic foil - since it is easy, and workability is 
good even when a metallic foil and semi -hardening complex-dielectrics layer 
thickness are made thin even if, a core substrate can be manufactured easily. 
Since the semi -hardening complex-dielectrics layer is covered with the 
reinforcement film, garbage etc. can be prevented also from adhering to the 
semi-hardening complex-dielectrics layer in the state where it is adhesive for 
semi-hardening, and fault generating by garbage can also be prevented. 
[0035]In the manufacturing method of said core substrate here said three - 
layer film formation process, It is good to consider it as the manufacturing 
method of the core substrate applying to said metallic foil the complex- 
dielectrics paste containing said resin and high dielectric powder, sticking and 
heating a reinforcement film in an unhardened complex-dielectrics layer, 
carrying out semi-hardening of the above-mentioned resin, and forming said 3 
layered films. In order to apply a complex- dielectrics paste to a metallic foil, it 
is a stage of 3 layered films, or also after considering it as a laminate sheet, it 
is because the adhesion of a metallic foil, a patternizing metallic foil, and a 
complex-dielectrics layer becomes good. Since neither air nor garbage can 
enter easily among both, generating of fault can also be prevented. 
[0036]Adhesives may be used when laminating. Namely, in a manufacturing 
method of said core substrate said laminate sheet formation process, It is good 
also as a manufacturing method of a core substrate which laminates a semi- 
hardening complex- dielectrics layer and a patternizing metallic foil by using a 
metallic foil of said 3 layered films of 1 as the bottom of the heap so that it 
may lap by turns via an adhesives layer, puts a metallic foil on said semi- 
hardening complex- dielectrics layer of an uppermost surface via an adhesives 
layer, and is characterized by carrying out heat pressing. It is because it can be 
considered as a complex- dielectrics layer and a layered product on which a 
metallic foil was pasted up certainly if it does in this way. On the other hand, 
when it laminates without passing an adhesives layer, electric capacity of a 
stratified capacitor can be enlarged as compared with a case where adhesives 
are used. 

[0037] Are a manufacturing method of the above-mentioned core substrate, and 
said through hole formation process, The 1st breakthrough that the 1st 



patter nizing metallic foil chosen from said patternizing metallic foil every 
other layer exposes to inner circumference, It is good for the 2nd patternizing 
metallic foil of the emainder which was not chosen as the above-mentioned 1st 
patternizing metallic foil among the above-mentioned patternizing metallic 
foils to consider it as a manufacturing method of a core substrate which forms 
the 2nd breakthrough exposed to inner circumference, and the 3rd 
breakthrough that neither of the above-mentioned patternizing metallic foil 
exposes to inner circumference. 

[0038]Thus, when three sorts of through hole conductors are formed, it is 
because it will be in the state where the 1st patternizing metallic foil and the 
2nd patternizing metallic foil countered on both sides of a complex-dielectrics 
layer, every other layer and a laminated stratified capacitor can be formed 
easily. 

[0039] 1 or two or more complex-dielectrics layers to which the solving means 
of further others contains in either at least resin and the high dielectric 
powder which constitute a stratified capacitor among the surface of a central 
substrate and this central substrate, and a rear face, Are two or more metal 
layers which counter on both sides of this a manufacturing method of the core 
substrate which it has, and A metallic foil, The three- layer film formation 
process of forming the 3 layered films which have a semi-hardening complex- 
dielectrics layer containing resin and the high dielectric powder of semi- 
hardening, and a reinforcement film in this order, Heat pressing of the semi- 
hardening complex- dielectrics layer of the above-mentioned 3 layered films in 
which the above-mentioned reinforcement film was removed is piled up and 
carried out to the above-mentioned metal layer of the central substrate which 
equips either with the metal layer of a prescribed pattern at least among the 
surface and a rear face, Form a through hole conductor the laminate sheet 
formation process which forms a laminate sheet, the through-hole formation 
process which forms two or more breakthroughs which penetrate the surface 
and rear surface of the above-mentioned laminate sheet, and in the above- 
mentioned breakthrough, and. It is a manufacturing method of a core 
substrate provided with the surface and rear surface metal layer formation 
process which forms the surface side metal layer and the rear-face side metal 
layer in the surface and rear surface of the above-mentioned laminate sheet. 
[0040]In the manufacturing method of the core substrate of this invention, 3 
layered films are formed beforehand, heat pressing of the 3 layered films from 
which the reinforcement film was removed with the laminate sheet formation 
process is laminated and carried out to either at least among the surface and 
rear surfaces of a central substrate, and a laminate sheet is formed at once. 
Therefore, it is not necessary to form one layer of complex-dielectrics layers 
and metal layers in the surface and the rear face of a central substrate at a 
time in order like [ in the case of forming a build-up multilayer interconnection 
board ]. Since 3 layered films are formed independently beforehand, it 
laminates and a laminate sheet can be formed at once, a core substrate 
production process becomes simply and short, and can manufacture a core 



substrate inexpensive, moreover - since the 3 layered films which have a 
reinforcement film were used handling of a complex-dielectrics layer or a 
metal layer - since it is easy, and workability is good even when a metallic foil 
and complex-dielectrics (semi -hardening) layer thickness are made thin even 
if, a core substrate can be manufactured easily. Since the semi-hardening 
complex-dielectrics layer is covered with the reinforcement film, garbage etc. 
can be prevented also from adhering to the semi-hardening complex- dielectrics 
layer in the state where it is adhesive for semi -hardening, and fault 
generating by garbage can also be prevented. 

[004l]In the manufacturing method of said core substrate here said three - 
layer film formation process, It is good to consider it as the manufacturing 
method of the core substrate applying to said metallic foil the complex- 
dielectrics paste containing said resin and high dielectric powder, sticking and 
heating a reinforcement film in an unhardened complex-dielectrics layer, 
carrying out semi-hardening of the above-mentioned resin, and forming said 3 
layered films. In order to apply a complex-dielectrics paste to a metallic foil, it 
is a stage of 3 layered films, or also after considering it as a laminate sheet, it 
is because the adhesion of a metallic foil and a complex- dielectrics layer 
becomes good. Since neither air nor garbage can enter easily among both, 
generating of fault can also be prevented. 

[0042]Two or more complex-dielectrics layers to which other solving means 
contain in either at least resin and the high dielectric powder which constitute 
a stratified capacitor among the surface of a central substrate and this central 
substrate, and a rear face, Are two or more metal layers which counter 
respectively on both sides of the above-mentioned complex-dielectrics layer a 
manufacturing method of the core substrate which it has, and A metallic foil, 
The three-layer film formation process of forming the 3 layered films which 
have a semi hardening complex-dielectrics layer containing resin and the high 
dielectric powder of semi-hardening, and a reinforcement film in this order, 
Three layers of patternizing film formation process of forming the patternizing 
3 layered film which fabricates the metallic foil of the above-mentioned 3 
layered films to a prescribed pattern, and consists of a patternizing metallic 
foil, a semi -hardening complex-dielectrics layer, and a reinforcement film, On 
the above-mentioned metal layer of the central substrate which equips either 
with the metal layer of a prescribed pattern at least among the surface and a 
rear face, 1 or two or more above-mentioned patternizing 3 layered films in 
which the above-mentioned reinforcement film was removed, The laminate 
sheet formation process which laminates so that the above-mentioned metal 
layer, or a patternizing metallic foil and a semi-hardening complex-dielectrics 
layer may lap, laminates and carries out heat pressing so that the semi- 
hardening complex- dielectrics layer of the above-mentioned 3 layered films of 
1 in which the above-mentioned reinforcement film was removed on the above- 
mentioned patternizing metallic foil of an uppermost surface may lap, and 
forms a laminate sheet, It is a manufacturing method of a core substrate 
provided with the through-hole formation process which forms two or more 



breakthroughs which penetrate the surface and rear surface of the above- 
mentioned laminate sheet, and the surface and rear surface metal layer 
formation process which a through hole conductor is formed in the above- 
mentioned breakthrough, and forms the surface side metal layer and the rear- 
face side metal layer in the surface and rear surface of the above-mentioned 
laminate sheet. 

[0043] In the manufacturing method of the core substrate of this invention, 3 
layered films and patternizing 3 layered film are formed beforehand, Heat 
pressing of the patternizing 3 layered film and 3 layered films which removed 
the reinforcement film is laminated and carried out to either at least among 
the surface of a central substrate, and a rear face with a laminate sheet 
formation process, and a laminate sheet is formed at once. Therefore, it is not 
necessary to form one layer of complex-dielectrics layers and metal layers in 
the surface and the rear face of a central substrate at a time in order like [ in 
the case of forming a build-up multilayer interconnection board ]. Since 3 
layered films and patternizing 3 layered film are formed independently 
beforehand, it laminates and a laminate sheet can be formed at once, a core 
substrate production process becomes simply and short, and can manufacture 
a core substrate inexpensive. Since the 3 layered films and patternizing 3 
layered film which removed the reinforcement film were laminated, electric 
capacity of the stratified capacitor formed can be enlarged. 
[0044] moreover - since the 3 layered films and patternizing 3 layered film 
which have a reinforcement film were used - handling of a complex- dielectrics 
layer or a metal layer - since it is easy, and workability is good even when a 
metallic foil and semi -hardening complex-dielectrics layer thickness are made 
thin even if, a core substrate can be manufactured easily. Since the semi- 
hardening complex- dielectrics layer is covered with the reinforcement film, 
garbage etc. can be prevented also from adhering to the semi -hardening 
complex-dielectrics layer in the state where it is adhesive for semi-hardening, 
and fault generating by garbage can also be prevented. 
[0045] 

[Mode for carrying out the invention] (Embodiment l) It ranks second and the 
embodiment of the core substrate and wiring board concerning this invention, 
and a manufacturing method for the same is described with Drawings. The 
core substrate 110 shown in drawing 1 is laminated the five -layer complex- 
dielectrics layers 111-115, these complex- dielectrics layer 111 grade, and by 
turns, It has the metal layers 101-106 which consist of Cu formed in between 
the layer, the figure Nakashita side of the complex-dielectrics layer 111, and 
the figure Nakagami side of the complex-dielectrics layer 115, respectively, and 
the through hole conductor 107 which is formed in the inner skin of the 
breakthrough H and similarly consists of Cu(s). The complex-dielectrics layer 
111 grade and the metal layer 101 grade which counters via these constitute 
the stratified capacitor CI which has a dielectric layer of five layers. What (for 
example, the metal layers 103 and 105, or 102 and 104) is made into common 
electric potential among each inside metal layers (inside metal layer) 102-105, 



For example, conduction is carried out to the metal layer 101,106 on the core 
substrate surface 110A or the rear face HOB of a core substrate by the 1st 
through hole conductor 107A or the 2nd through hole conductor 107B, 
respectively. That is, direct continuation of the 1st inside metal layer 102,104 
chosen every other layer among inside metal layers is carried out to the 1st 
through hole conductor 107A. On the other hand, direct continuation of the 
2nd inside metal layer 103, 105 which was not chosen is carried out to the 2nd 
through hole conductor 107B. It is used as an electrode which constitutes the 
stratified capacitor CI, and also the outside metal layer 101,106 is used as a 
wiring layer. 

[0046]Like the 3rd through hole conductor 107C, in order to use for signal 
wiring etc., there are some which are not conducted in the through hole 
conductor 107 with internal metal layer 102 grade. In this core substrate 110, 
as described above, a part of metal layers 102 and 104 and metal layers 101 
and 106 have conducted mutually, and on the other hand, a part of metal 
layers 103 and 105 and metal layers 101 and 106 have conducted mutually. 
Therefore, these metal layers are making the stratified capacitor Cl by 
countering on both sides of each complex-dielectrics layer 111 grade. 
[0047]And three sorts of through hole conductors 107A, 107B, and 107C, Since 
it has extended to the surface 110A and the rear face HOB of the core 
substrate 110, a wiring layer formed in the rear-face HOB side of the core 
substrate 110 and a wiring layer formed in the surface 110A side are 
connectable via these through hole conductors 107. Here, since it means 
inserting the stratified capacitor Cl in parallel between power supply 
potential and earth potentials when the 1st through hole conductor 107A is 
connected to power supply wiring and the 2nd through hole conductor 107B is 
connected to grounding wiring, for example, a noise on which such potential is 
overlapped is absorbable. On the other hand, if it is connected with the 3rd 
through hole conductor 107C, signal wiring is in a state divorced from the 
stratified capacitor Cl, and can let inside of the core substrate 110 pass. 
[0048]It is what each of complex-dielectrics layer 111 grades shall be 50 
micrometers in thickness, and consists BaTio3 powder of a ceramic metal- resin 
composite material which distributed 30vol% and Cu powder in an epoxy resin 
20vol%, A dielectric constant is made higher than usual resin by mixing of 
BaTio3 powder of high permittivity (specific-inductive-capacity epsilonr= about 
18000), and Cu powder (epsilonr=30). For this reason, let electric capacity of 
the stratified capacitor Cl which the core substrate 110 constitutes (built-in) 
be a comparatively big value (electric capacity 3.0nF). 

[0049] Subsequently, the wiring board 100 is explained. The wiring board 100 
shown in drawing 2 forms in the surface and rear surfaces 110A and HOB of 
this core substrate 110 the two -layer wiring layer 125,145,135,155 which 
consists of the resin insulating layers 121, 141, and 161,131,151,171 of three 
layers which consist of epoxy resins, respectively, and Cu. Each wiring layer 
125 grade is formed between layers of resin insulating layer 121 grade, and it 
contains the beer conductors 125V, 145V, 135V, and 155V for connecting with a 



metal layer and a wiring layer which are located in a lower layer. An inside of 
the through hole conductor 107 of the core substrate 110 is filled up with the 
plug material 116 which consists of epoxy resins, respectively, and it is closed 
by the occlusion parts 101C and 106C formed in the metal layer 101,106, 
respectively. 

[0050]This wiring board 100 builds in the stratified capacitor CI formed in the 
core substrate 110, and can connect an IC chip (not shown) and a stratified 
capacitor which are carried in the wiring board surface (IC chip mounting 
surface) 100A in a very near distance so that he can understand easily from 
the above-mentioned explanation. Therefore, noise rejection can be performed 
certainly. Signal wiring can be designed and taken about with the same line 
width as usual among the wiring layers 125,145,135,155 which form the resin 
wiring layer 121,141 grade itself between layers of resin insulating layer 121 
grade unlike a case where it is considered as a thing of high permittivity. It is 
because the same epoxy resin as usual can be used for resin insulating layer 
121 grade, so these dielectric constants do not change to it, therefore 
impedance of signal wiring does not change to it, either. Therefore, a design of 
a signal wiring layer wiring layer, etc. can be made easy. 
[005l]The occlusion parts 101C and 106C are formed, and occlusion part top 
beer conductor 125V1,135V1 which carries out direct continuation to this 
occlusion part is formed on this occlusion part 10 IC and 106C, respectively. 
Since the through hole conductor 107 and occlusion part top beer conductor 
125V1,135V1 are connectable in a very short distance if it does in this way, 
resistance and an inductance which wiring layer 125 grade has can be 
reduced. Therefore, especially, wiring between the stratified capacitor Cl and 
an IC chip is shortened, and it is useful to prevent invasion of a noise as low 
resistance and a low inductance. 

[0052] Subsequently, the manufacturing method of the above-mentioned core 
substrate 110 is explained. First, a three-layer film formation process is 
explained. As shown in drawing 3 (a), it is a 10-100-micrometer-thick range (in 
this example.) about the complex- dielectrics paste which prepared the 18- 
micrometer-thick copper foil 11, and made the upper surface 11A distribute the 
powder and Cu powder of BaTio3 to epoxy resin paste. It applies to about 60 
micrometers and the unhardened complex-dielectrics layer 12C is formed. 
Then, in order to raise viscosity, maintaining surface adhesiveness, desiccation 
for 50 x 60 minutes is performed. 

[0053]Subsequently, reinforcement film RF which consists of 200-micrometer- 
thick polyimide or polyester is stuck on the surface 12A of an unhardened 
complex-dielectrics layer, it heats on the conditions for 80 x 60 minutes, and 
the copper foil 11, the complex-dielectrics layer 12 of a semi hardened state, 
and the 3 layered films 10 that have reinforcement film RF in this order are 
formed. Since these 3 layered films 10 are reinforced with reinforcement film 
RF, Since it will have the rigidity which is equal to the handling in each 
process even if the thickness of the copper foil 11 and the patternizing copper 
foil 21 and 31 mentioned later, or the semi-hardening complex- dielectrics layer 



12 is thin, handling is easy, A core substrate with thin metal layer 101 grade 
and thin complex-dielectrics layer 111 grade as shown in drawing 1 can be 
formed easily. In these 3 layered films 10, since it has structure which 
sandwiched the adhesive semi-hardening complex- dielectrics layer 12 with the 
copper foil 11 and reinforcement film RF, dust is prevented also from adhering 
to the semi-hardening complex-dielectrics layer 12. Since the complex- 
dielectrics paste was applied and the unhardened complex-dielectrics layer 
12C was formed on the copper foil 11 in these 3 layered films 10, neither air 
nor dust intervenes between the copper foil 11 and the semi- hardening 
complex-dielectrics layer 12, and both adhesion is good. It is more desirable 
when the upper surface 11A of the copper foil 11 is beforehand roughened with 
techniques, such as blackening treatment, needlelike plating, and roughening 
etching, in order to raise these both adhesion further. 
[0054]Subsequently, three layers of patternizing film formation process is 
explained. As shown in drawing 4 (a), dry film DF is stuck on the exposed 
surface 11B (figure Nakagami side) of the copper foil 11 among these 3 layered 
films 10, exposure development is carried out, and the opening DFO of a 
prescribed pattern is formed. Subsequently, as shown in drawing 4 (b), the 
copper foil 11 is etched, it is considered as the 1st patternizing copper foil 21 of 
a prescribed pattern, dry film DF is exfoliated, and the 1st patternizing 3 
layered film 20 is formed. Similarly, as shown in drawing 4 (c), the 2nd 
patternizing 3 layered film 30 which has the 2nd patternizing copper foil 31 
which is different in the 1st patternizing 3 layered film 20 is also formed. In a 
laminate sheet formation process which following-, when it laminates, in order 
to raise adhesion with the adjacent semi-hardening complex-dielectrics layer 
12, when an exposed surface of the patternizing copper foil 21 and 31 is 
beforehand roughened with techniques, such as blackening treatment, 
needlelike plating, and roughening etching, it is more desirable. 
[0055]Then, in a laminate sheet formation process, as shown in drawing 5 (a), 
the copper foil 11 of the bilayer film 10C which removed reinforcement film RF 
among the 3 layered films 10 shown in drawing 3 (b) is turned down (bottom of 
the heap), The 1st and 2nd patternizing bilayer films 20C and 30C which 
similarly removed reinforcement film RF of the 1st and 2nd patternizing 3 
layered films 20 and 30, respectively are laminated in order. Specifically, it 
laminates so that the semi -hardening complex-dielectrics layer 12 and the 
patternizing copper foil 21 and 31 may lap by turns. In this embodiment, the 
1st patternizing bilayer film 20C and the 2nd patternizing bilayer film 30C 
were laminated every [ two-layer one ] and by turns, respectively. And the 18- 
micrometer-thick copper foil 41 is piled up on the semi -hardening complex- 
dielectrics layer 12 of an uppermost surface, in a vacuum, heat pressing is 
carried out to figure Nakagami down on condition of 180 x2Hr and 30 kg/cm 2 , 
an epoxy resin of a complex-dielectrics layer is stiffened, and the layered 
product 50 shown in drawing 5 (b) is formed at once. The five-layer complex- 
dielectrics layers 111-115 and the metal layers 102-105 of a prescribed pattern 
are laminated by turns, and this layered product 50 has the copper foil 11 and 



41 in those surface and rear surfaces 50A and 50B. 

[0056]Then, in a through-hole formation process, as shown in drawing 6 , the 
surface and rear surface 50A of this laminate sheet 50 and the breakthrough H 
with a diameter of 60 micrometers which penetrates between 50B are punched 
in a specified position using the 4th harmonics of an YAG laser. What the end 
faces 102H and 104H of metal layer 102 grade, or 103H and 105H expose is 
formed in inner skin of the punched breakthrough H. That is, inside of the 
patternizing metallic foils 21 and 31 used as the inner layer metal layers 102- 
105, The 1st breakthrough HI that the 1st patternizing metallic foils 21 and 
21 selected every other layer expose to inner circumference, the 2nd 
breakthrough H2 that the 2nd patternizing metal layers 31 and 31 which were 
not chosen expose to inner circumference, and the 3rd breakthrough H3 that 
exposes neither of the patternizing metal layers, 21 nor 31, are formed. In 
consideration of an aperture, construction material of a laminate sheet, etc., 
the 3rd harmonics of an YAG laser, a C02 laser, or a drill may perform 
punching. 

[0057]In a surface and rear surface metal layer formation process, the through 
hole conductor 107 is formed with the publicly known PTH formation 
technique in the breakthrough H, and using the copper foil 11 and 41, the 
metal layer 101,106 of a prescribed pattern is formed and the core substrate 
110 is completed (refer to drawing l) . Metal layer 102 grade among [ 107A and 
107B ] the through hole conductors 107 (for example, the 1st and 2nd through 
hole conductors), Since it conducts in end -face 102H grade, as mentioned 
above, metal layer 102 grade which makes a counterelectrode of a stratified 
capacitor, Through these 1st and 2nd through hole conductors 107A and 107B, 
it was led to the surface and rear surfaces 110A and HOB of the core substrate 
110, and has conducted with the metal layer 101,106, respectively. 
[0058]In the state of this core substrate 110, existence and insulation 
resistance with a poor short circuit of the stratified capacitor CI, or electric 
capacity is checked. Thereby, when the metal layers 102 and 103 contact and 
short-circuit, for example and the stratified capacitor CI is a short defect, in 
the case where electric capacity is outside a standard range, it is judged that 
the core substrate 110 is poor and it is discarded. Since noise rejection 
capability increases so that the electric capacity of a capacitor is large, it is 
preferred to make electric capacity high as much as possible, but for that 
purpose, it is thin in the thickness of complex-dielectrics layer 111 grade, Or in 
order to make the dielectric constant of a complex-dielectrics layer high for the 
area (specifically area of each metal layer) of the core substrate 110 further 
widely, the technique of making the addition of metal powder, such as copper 
powder, increase etc. can be considered. 

[0059]However, since it is what carries out all of this technique that it is easy 
to produce the short defect of a capacitor, the short defect of a stratified 
capacitor increases and the yield falls easily. On the other hand, in this 
embodiment, since the check of a stratified capacitor is made in the state of 
the core substrate 110, Since a resin insulating layer etc. are not formed but a 



fault article can be removed in the stage of the comparatively low core 
substrate 1 10 of added value, in the inside of the manufacturing process of the 
wiring board 100 which following-, or after manufacture, the fall of the yield 
by a poor stratified capacitor and the loss by an abandonment article can be 
suppressed low. 

[0060]What is necessary is henceforth, just to form the wiring board 100 with 
a publicly known technique, using this core substrate 110 like the usual core 
substrate. As first shown in drawing 7 , it is filled up with the plug material 
116 which becomes the breakthrough 107H inside the through hole conductor 
107 from an epoxy resin, and, specifically, the occlusion parts 10 1C and 106C 
are formed by plating. 

[0061]Subsequently, after sticking a photosensitive epoxy resin film on the 
surface and rear surfaces 110A and HOB of the core substrate 110, carrying 
out exposure development and forming a via hole, make it harden, consider it 
as the resin insulating layer 121,131, and further with a semiadditive process. 
The wiring layer 125,135 which consists of copper and contains the beer 
conductors 125V and 135V is formed (refer to drawing 8) . 

[0062] After that, the wiring layer 145,155 which contains the resin insulating 
layer 141,151 and the beer conductors 145V and 155V similarly is formed, the 
resin insulating layer 161,171 which plays a role of a SOREDA resist is formed 
further, and the wiring board 100 is completed (refer to drawing 2 ). 
[0063]So that he can understand easily from the above-mentioned explanation 
in this embodiment. Although the layered product 50 is formed, since the 3 
layered film 10 and the patternizing 3 layered films 20 and 30 were used, 
There is no necessity of forming complex -dielectrics layer 111 grade and metal 
layer 101,102 grade in order, and since it prepares, and the 3 layered films 10 
for a required number of layers and patternizing 3 layered-film 20 grade are 
laminated and can be formed at once, the core substrate 110 can be formed 
easily. Though this core substrate 110 is built [ a stratified capacitor ] in, since 
resin insulating layer 121 grade and wiring layer 125 grade can be formed in 
those surface and rear surfaces 110A and HOB by the same equipment and 
process as a case where the conventional core substrate is used, The wiring 
board 100 which built in a capacitor can form easily. 

[0064] (Modification) It ranks second and the core substrate 510 and the wiring 
board 500 of a modification of the above-mentioned Embodiment 1 are 
explained with reference to Drawings. The core substrate 5 10 and the wiring 
board 500 of this modification consist of the same construction material as the 
core substrate 110 of the above-mentioned Embodiment 1, and the wiring 
board 100, and have the almost same structure. However, although 
manufactured in the above-mentioned wiring board 100 in what is called 
stagger DOBIA form formed in the position which shifted the beer conductor 
145 to the plane direction to the beer conductor 125V, it forms in this 
modification in the form of the stacked beer which accumulates a beer 
conductor on a thickness direction and forms it. Since it differs three sorts of 
through hole conductors 507A and 507B which the core substrate of this 



modification forms, and in that arrangement of 507C has the feature, it 
explains focusing on a different portion, and it omits or simplifies and the 
same portion is explained. 

[0065]First, the core substrate 510 concerning this modification is explained. 
As shown in the partial expanded sectional view of drawing 9 , the core 
substrate 510, It laminates like the core substrate 110 of Embodiment 1 the 
five-layer complex-dielectrics layers 511-515, these complex-dielectrics layer 
511 grade, and by turns, It has the metal layers 501-506 which consist of Cu 
formed in between the layer, the drawing 9 Nakashita side of the complex- 
dielectrics layer 511, and the drawing 9 Nakagami side of the complex- 
dielectrics layer 515, respectively, and the through hole conductor 507 which is 
formed in the inner skin of the breakthrough H and similarly consists of Cu(s). 
The complex-dielectrics layer 511 grade and the metal layer 501 grade which 
counters via these constitute the stratified capacitor C51 which has a dielectric 
layer of five layers. Direct continuation of the 1st inside metal layer 502,504 
chosen every other layer among the inside metal layers 502-505 is carried out 
to the 1st through hole conductor 507A, and conduction is carried out to the 
metal layer 501,506 on the core substrate surface 110A or the rear face HOB of 
a core substrate, respectively. On the other hand, direct continuation of the 
2nd inside metal layer 503,505 which was not chosen is carried out to the 2nd 
through hole conductor 507B, and conduction is carried out to the metal layer 
501,506 in a similar manner. It is used as an electrode which constitutes the 
stratified capacitor C51, and also the outside metal layer 501,506 is used as a 
wiring layer. 

[0066]Like the 3rd through hole conductor 507C, in order to use for signal 
wiring etc., there are some which are not conducted in the through hole 
conductor 507 with internal metal layer 502 grade. In this core substrate 510, 
as described above, a part of metal layers 502 and 504 and metal layers 501 
and 506 have conducted mutually, and on the other hand, a part of metal 
layers 503 and 505 and metal layers 501 and 506 have conducted mutually. 
Therefore, these metal layers are making the stratified capacitor C51 by 
countering on both sides of each complex-dielectrics layer 511 grade. And three 
sorts of through hole conductors 507A, 507B, and 507C, Since it has extended 
to the surface 510A and the rear face 510B of the core substrate 510, the 
wiring layer formed in the rear-face 510B side of the core substrate 510 and 
the wiring layer formed in the surface 510A side are connectable via these 
through hole conductors 507. Here, since it means inserting the stratified 
capacitor C51 in parallel between power supply potential and earth potentials 
when the 1st through hole conductor 507A is connected to power supply wiring 
and the 2nd through hole conductor 507B is connected to grounding wiring, for 
example, the noise on which such potential is overlapped is absorbable. On the 
other hand, if it is connected with the 3rd through hole conductor 507C, signal 
wiring is in the state divorced from the stratified capacitor C51, and can let 
the inside of the core substrate 510 pass. 

[0067] Subsequently, the wiring board 500 concerning this modification is 



explained. The top view is shown in drawing 12 , and the bottom view is shown 
for the partial expanded sectional view of the wiring board 500 in drawing 11 
at drawing 13 . The wiring board 500 has the almost same section structure as 
the above-mentioned Embodiment 1, The two-layer wiring layer 
525,545,535,555 which consists of the resin insulating layers 521, 541, and 
561,531,551,571 of three layers which consist of epoxy resins, respectively, and 
Cu is formed in the surface and rear surfaces 510A and 510B of the above- 
mentioned core substrate 510, respectively. It is formed between the layers of 
resin insulating layer 121 grade, and the beer conductors 525V, 545V, 535V, 
and 555V for connecting with the metal layer and wiring layer which are 
located in a lower layer are included in each wiring layer 525 grade. The inside 
of the through hole conductor 507 of the core substrate 510 is filled up with the 
plug material 516 which consists of epoxy resins, respectively, and it is closed 
by the occlusion parts 50 1C and 506C formed in the metal layer 501,506, 
respectively. 

[0068]To the surface 500A side of this wiring board 500. As shown in a top view 
of drawing 12, many openings 56 1H formed in the resin insulating layer 561 
are formed in the shape of an approximately lattice so that IC chip CH may be 
carried in a plane direction approximately center part and the terminal CHB 
of IC chip CH can be connected to a center section by flip chip bonding. In this 
opening 56 1H, the wiring layer 545 or the beer conductor 545V is exposed so 
that he can understand easily from drawing 11 . On the other hand, as shown 
in a bottom view of drawing 13, the opening 57 1H was formed in the shape of a 
lattice all over almost [ method / of the resin insulating layer 571 / of flat 
surface ], and the wiring layer 555 containing the beer conductor 555V has 
exposed the rear-face 500B side of the wiring board 500 in the opening 571 for 
connection with other wiring boards, such as a mother board. 
[0069]This wiring board 500 as well as the wiring board 100 of Embodiment 1 
builds in the stratified capacitor C51 formed in the core substrate 510, and can 
connect IC chip CH and the stratified capacitor C51 which are carried in the 
wiring board surface 500A which is an IC chip mounting surface in a very near 
distance. Therefore, noise rejection can be performed certainly. Signal wiring 
can also be designed and taken about with the same line width as usual, and a 
design of a signal wiring layer wiring layer, etc. can be made easy. Since the 
occlusion parts 50 IC and 506C are formed and the beer conductors 525V and 
535V are used as an occlusion part top beer conductor which carries out direct 
continuation of the occlusion part 501C etc., The through hole conductor 507 
and occlusion part top beer conductor 525V grade can be connected in a very 
short distance, and resistance and an inductance which wiring layer 525 grade 
has can be reduced. 

[00 70] In this wiring board 500, there are some which are being made into 
stacked beer form of having accumulated the beer conductors 545V and 555V 
on the beer conductors 525V and 535V. A portion corresponding to an IC chip 
at the time of carrying IC chip CH in the wiring board 500 especially, at 
drawing 11 , as a two -dot chain line shows, Namely, it forms in the above 



stacked beer forms about wiring which ties the 1st and 2nd through hole 
conductors 507A and 507B in the IC corresponding point Q which projects IC 
chip CH on a thickness direction, and the terminal CHB of IC chip CH. Thus, 
since wiring between the stratified capacitor C51 and an IC chip can be 
especially shortened if form of stacked beer is used, it is useful to become low 
resistance and a low inductance further and to prevent invasion of a noise. 
[007l]Since IC chip CH is carried in the wiring board surface 500A side here 
as mentioned above, and it connects with other wiring boards by the rear-face 
500B side, within the wiring board 500, The wiring to which between the 
wiring layer 545 and the beer conductor 545V which are exposed in the 
opening 56 1H, and the wiring layers 555 exposed in the opening 57 1H is 
connected is formed. Therefore, as mentioned above to the core substrate 510, 
three sorts of through hole conductors 507 are formed, but in the core 
substrate 510 of this modification, as the through hole conductor 507 is shown 
in drawing 10, it arranges to a plane direction. In this figure, it is a black dot, 
and the 1st and 2nd through hole conductors 507A and 507B are expressed 
with a circle [ white ], and the 3rd through hole conductor 507 was easier to 
understand the difference in arrangement by the kind of through hole 
conductor, and is expressing them. The portion surrounded by the two-dot 
chain line even in this figure shows the IC corresponding point Q. this IC 
corresponding point Q — the core substrate 510 " it is mostly located in a 
center section. PP' section shown with a dashed line is equivalent to the 
section shown in drawing 9 . 

[0072]Within the IC corresponding point Q which is a center section, many 1st 
through hole conductors 507A and 2nd through hole conductors 507B are 
formed among three kinds of through hole conductors 507A, 507B, and 507C so 
that he can understand easily from drawing 10 . On the other hand, a small 
number of formation is only carried out, and the 3rd through hole conductor 
507C has become less than the number of the 1st and 2nd through hole 
conductors 507A and 507B. On the other hand, many 3rd through hole 
conductors 507C are formed in the peripheral edge part of the outside of the IC 
corresponding point Q, and if it sees about the 3rd through hole conductor 
507C, the number formed in the peripheral edge part is increased rather than 
the number formed in the IC corresponding point Q. That is, many of 3rd 
through hole conductors 507C used for signal wiring etc. are formed in the 
peripheral edge part from the IC corresponding point Q. 
[0073]Thus, it is from the following Reasons to arrange the through hole 
conductor 507. That is, it is preferred to follow the terminal CHB of IC chip 
CH with each electrodes (metal layer) 501-506 of the stratified capacitor C51 
of the core substrate 510, and to connect the 1st through hole conductor 507A 
and the 2nd through hole conductor 507B in the shortest possible distance. For 
this reason, if it is desirable, and locating the 1st and 2nd through hole 
conductors 507A and 507B directly under IC chip CH forms many 1st and 2nd 
through hole conductors 507A and 507B and it moreover connects in parallel, 
The resistance of wiring which ties the 1st and 2nd through hole conductor 



507A, etc. and these and an IC chip can be reduced further. Therefore, it is 
preferred to form many 1st and 2nd through hole conductors 507A and 507B in 
directly under [ of IC chip CH / Q ], i.e., IC corresponding point. On the other 
hand, since signal wiring using the 3rd through hole conductor 507C cannot 
ask for their being low resistance and a low inductance so much, if it says from 
the field of resistance or an inductance, it is not necessary to necessarily form 
it in the IC corresponding point Q. Therefore, by arranging the 3rd through 
hole conductor 507C to the peripheral edge part of the IC corresponding point 
Q as much as possible, the necessity of taking into consideration the 3rd 
through hole conductor 507C decreases, and many 1st and 2nd through hole 
conductors 507A etc. can be easily arranged now. That is, the stratified 
capacitor C51 and IC chip CH can be connected more now with low resistance 
and a low inductance. 

[0074]It not only formed the beer conductors 525V and 535V in the occlusion 
parts 50 IC and 506C provided in the through hole conductor 507 in piles 
directly, but in the wiring board 500 of this modification, it forms wiring in the 
stacked beer form of having accumulated the beer conductor 525V, and 545V, 
535V and 555V. For this reason, it is further connectable with IC chip CH at 
low resistance and a low inductance. In this wiring board and core substrate 
510. In consideration of arrangement of three sorts of through hole conductors 
507, in the IC corresponding point Q of a center section. Arrange so that the 
1st and 2nd through hole conductors 507A and 507B may increase more than 
the 3rd through hole conductor 507C, and moreover, the 3rd through hole 
conductor 507C, Since it was made for the number with which the peripheral 
edge part of the IC corresponding point Q was formed to increase more than 
the number of what was formed in the IC corresponding point Q, Many 1st and 
2nd through hole conductors 507A and 507B can be formed easily, and the 
stratified capacitor 51 and IC chip CH can be further connected with low 
resistance and a low inductance. Formation of the core substrate 510 and the 
wiring board 500 of this modification is good like the above-mentioned 
Embodiment 1. 

[0075] (Embodiment 2), next a 2nd embodiment are described. Since it differs 
from Embodiment 1 at the point which has the central substrate 211 at the 
center, and equipped the surface and rear surface with the stratified capacitor, 
the core substrate 210 of this embodiment is explained focusing on a different 
portion, and it omits or simplifies and it explains the same portion. 
[0076]The core substrate 210 of this embodiment shown in drawing 14 is 
provided with the following. 

The central substrate 211 with a thickness of 600 micrometers which consists 
of a glass fiber-epoxy resin composite material. 

The stratified capacitor C21, C22 which were formed in the surface and rear 
surfaces 211A and 21 IB, respectively. 

concrete " the central substrate 211 and 50 micrometers in thickness - BaTio3 
powder 30vol% and Cu powder - 20vol% - with the complex- dielectrics layer 
212,213 which consists of a ceramic metal-resin composite material distributed 



in the epoxy resin. It has the metal layers 201,203 and 202,204 which counter 
on both sides of this, respectively, and consist of Cu(s), and also has the 
through hole conductor 207 which is further formed in the inner skin of the 
breakthrough H, and similarly consists of Cu(s). The complex-dielectrics layer 
212,213, the metal layer 201 which counters via these, and 203, 202 and 204 
constitute the respectively stratified capacitor C21 and C22. Conduction of the 
metal layer 201,202 of an internal layer is carried out to the metal layer 
203,204 on the core substrate surface 210A or the rear face 210B of a core 
substrate by the 1st through hole conductor 207A or the 2nd through hole 
conductor 207B, respectively. 

[0077]That is, the inside of the metal layer by which the 1st through hole 
conductor 207A is contained in the stratified capacitor C21 by the side of the 
surface, Direct continuation is carried out to the metal layer 203 which makes 
one electrode of this stratified capacitor C21, and direct continuation is carried 
out to the metal layer 202 which makes one electrode of this stratified 
capacitor C22 further among the metal layers contained in the stratified 
capacitor C22 by the side of a rear face. The inside of the metal layer by which 
the 2nd through hole conductor 207B is contained in the stratified capacitor 
C21 by the side of the surface, Direct continuation is carried out to the metal 
layer 201 which makes the electrode of another side of this stratified capacitor 
C21, and direct continuation is carried out to the metal layer 204 which makes 
the electrode of another side of this stratified capacitor C22 further among the 
metal layers contained in the stratified capacitor C22 by the side of a rear face. 
[0078]It is used also as the stratified capacitor C21 and an electrode which 
constitutes C22, and also the outside metal layer 203,204 is used as a wiring 
layer. Like the 3rd through hole conductor 207C, in order to use for signal 
wiring etc., there are some which are not conducted in the internal metal layer 
201,202 in the through hole conductor 207. And three sorts of through hole 
conductors 207A, 207B, and 207C, Since it has extended to the surface 210A 
and the rear face 210B of the core substrate 210, the wiring layer formed in 
the rear- face 210B side of the core substrate 210 and the wiring layer formed 
in the surface 210A side are connectable via these through hole conductors 
207. 

[0079]This core substrate 210 forms the one-layer complex- dielectrics layer 
212,123 and the two-layer metal layers 201,203 and 202,204 in that surface 
211A and rear face 21 IB centering on the central substrate 211, respectively. 
And if the surface sees about a layer corresponding to peace and the back side, 
such construction material is same material and is made into the same 
thickness. Therefore, curvature by such imbalance does not generate this core 
substrate 201 easily. 

[0080] Since the stratified capacitor C21 and C22 are built in, also in this core 
substrate 210, like the core substrate 110 of Embodiment 1, so that he can 
understand easily, When a resin insulating layer and a wiring layer are 
further formed in this core substrate 210 and a wiring board is manufactured, 
since [ of an IC chip ] a capacitor will be arranged very much to the 



neighborhood, invasion of a noise can be prevented effectively. If connecting 
the 1st through hole conductor 207A to power supply wiring and connecting 
the 2nd through hole conductor 207B to grounding wiring, for example, 
speaking concretely, Since it means inserting the stratified capacitor C21 and 
22 in parallel between power supply potential and earth potentials, a noise on 
which such potential is overlapped is absorbable. If it is connected with the 3rd 
through hole conductor 207C, signal wiring is in the stratified capacitor C21 
and a state divorced from 22, and can let inside of the core substrate 210 pass. 
[008l]In this core substrate 210, it is thicker than the complex-dielectrics 
layer 212,213, Since the metal layer 201 grade and the complex- dielectrics 
layer 212,213 are formed in these surface and rear surfaces 211A and 21 IB 
using the central substrate 211 which consists of a glass fiber-epoxy resin 
composite material, The mechanical strength of the core substrate 210 is high, 
and since it can be equal to modification etc., handling becomes still easier. 
Since the rigidity of the central substrate 211 is high, it is because this can be 
made to support the rigidity of the core substrate 210 whole. In the above- 
mentioned Embodiment 1, the complex- dielectrics layers 111-115 which all 
mixed BaTi03 powder and Cu powder in the epoxy resin were used as a 
dielectric layer of the stratified capacitor CI. However, although electric 
capacity falls, a part of dielectric layer which constitutes a stratified capacitor, 
such as replacing with the complex-dielectrics layer 111,115 and, using the 
dielectric layer by the resin which is not mixing BaTi03 powder and also Cu 
powder for example, may be the construction material which does not contain 
high dielectric powder. 

[0082] Subsequently, the wiring board 200 is explained. The wiring board 200 
shown in drawing 15 to the surface and rear surfaces 210A and 210B of the 
above-mentioned core substrate 210. The two -layer wiring layer 
225,245,235,255 which consists of the resin insulating layers 221, 241, and 
261,231,251,271 of three layers which consist of epoxy resins, and Cu like 
Embodiment 1 is formed, respectively. Each wiring layer 225 grade is formed 
between the layers of resin insulating layer 221 grade, and it contains the beer 
conductors 225V, 245V, 235V, and 255V. The inside of the through hole 
conductor 207 of the core substrate 210 is filled up with the plug material 216 
which consists of epoxy resins, respectively, and it is closed by the occlusion 
parts 203C and 204C formed in the metal layer 203,204, respectively. 
[0083] A stratified capacitor formed in the core substrate 210 is built in, an IC 
chip (not shown) and a stratified capacitor which are carried in the wiring 
board surface 100A can be connected in a very near distance, and this wiring 
board 200 can also perform noise rejection certainly. Wiring layer 225 grade 
can be designed and taken about with the same line width as usual like 
Embodiment 1. Therefore, a design of a signal wiring layer wiring layer, etc. 
can be made easy. 

[0084]The occlusion parts 203C and 204C are formed, and the beer conductors 
225V and 235V are formed on this occlusion part 203C and 204C, respectively. 
These beer conductors 225V and 235V are the occlusion parts 203C and 204C 



and an occlusion part top beer conductor which carries out direct continuation. 
Since the through hole conductor 107 and the beer conductors 225V and 235V 
are connectable in a very short distance if it does in this way, resistance and 
an inductance which wiring layer 225 grade has can be reduced. Therefore, 
especially, wiring between the stratified capacitor C21, and C22 and an IC chip 
is shortened, and it is useful to prevent invasion of a noise as low resistance 
and a low inductance, in addition - manufacturing in the form of stagger 
DOBIA formed in Embodiment 1 while shifting a position of each beer 
conductor 125 grade - (refer to drawing 2) — in this wiring board 200, Each 
beer conductor 225V, and 245V, 235V and 255V are formed in the form of a 
heap of states, i.e., stacked beer, so that he can understand easily from 
drawing 15 . If it forms from this stacked beer, the length of wiring which pulls 
out to the wiring board surface 200A, an electrode, i.e., metal layer 201 grade, 
of a capacitor, will be made short, And since the beer conductors 225V and 
235V which are located downward unlike dished stagger DOBIA serve as form 
with which a conductor was filled up, wiring can also be formed thickly and 
resistance becomes low. Therefore, since an inductance which wiring has 
becomes small, invasion of a noise can be controlled further. 
[0085] Subsequently, a manufacturing method of the above-mentioned core 
substrate 210 is explained. A three-layer film formation process is the same 
(refer to drawing 3) with Embodiment 1. On the other hand, as shown in 
drawing 16 , the metal layer 201,202 of a prescribed pattern is beforehand 
formed in the surface and rear surfaces 211A and 21 IB of the central substrate 
211, respectively. 

[0086] Then, in a laminate sheet formation process, as shown in drawing 17 (a), 
as the metal layer 201,202 and the semi -hardening complex-dielectrics layer 
12 lap, they laminate the double film 10C which removed reinforcement film 
RF of the 3 layered film 10, respectively. Then, in a vacuum, heat pressing is 
carried out to figure Nakagami down on condition of 180 x2Hr and 30kg[/cm ] 
2 , an epoxy resin of a complex-dielectrics layer is stiffened, and the layered 
product 60 shown in drawing 17 (b) is formed at once. As for this layered 
product 60, the metal layer 201,202 of a prescribed pattern, the complex- 
dielectrics layer 212,213, and the copper foil 11 and 11 are laminated by the 
surface and rear surfaces 211A and 21 IB of the central substrate 211, 
respectively 

[0087]Then, in a through-hole formation process, as shown in drawing 18 , the 
surface and rear surface 60A of this laminate sheet 60 and the breakthrough H 
with a diameter of 60 micrometers which penetrates between 60B are punched 
in a specified position using the 4th harmonics of an YAG laser. What the end 
faces 20 1H and 202H of the metal layer 201,202 expose is formed in the inner 
skin of the punched breakthrough H. That is, the 1st breakthrough H4 that 
the metal layer 202 exposes to inner circumference, the 2nd breakthrough H5 
that the metal layer 201 exposes to inner circumference, and the 3rd 
breakthrough H6 that exposes neither of the metal layer 201,202 are formed. 
[0088]In a surface and rear surface metal layer formation process, form the 



through hole conductor 207 with the publicly known PTH formation technique 
in the breakthrough H, and. Using the copper foil 11 and 11 of the laminate 
sheet surface and rear surfaces 60A and 60B, the metal layer 203,204 of a 
prescribed pattern is formed and the core substrate 210 is completed (refer to 
drawing 14) . The metal layer 201,202 among [ 207A and 207B ] the through 
hole conductors 207 (for example, the 1st and 2nd through hole conductors), 
Since it conducts in the end-face 20 1H grade, respectively, as mentioned above, 
the metal layer 201,202 which makes the counterelectrode of a stratified 
capacitor, Through these 1st and 2nd through hole conductors 207A and 207B, 
it was led to the surface and rear surfaces 210A and 210B of the core substrate 
210, and has conducted with the metal layer 203,204, respectively. 
[0089]Thus, if the core substrate 210 is completed, the stratified capacitor C21, 
existence and insulation resistance with a poor short circuit of C22, or electric 
capacity will be checked in the state of this core substrate 210 like 
Embodiment 1. If the short defect of a stratified capacitor, electric capacity 
substandard, etc. are detected by this when the metal layers 201 and 203 
contact and short-circuit, for example, the poor core substrate 210 will be 
discarded. Also in this core substrate 210, since it is preferred like the above- 
mentioned core substrate 110 to make electric capacity high, it can consider 
making thin thickness of complex-dielectrics layer 212 grade, and making area 
of the core substrate 210 large, or making the metal -powder addition of a 
complex-dielectrics layer increase. However, by these, the short defect of a 
stratified capacitor increases and the yield falls easily. On the other hand, in 
the core substrate 210, since the quality check of a stratified capacitor is made 
in this state, Since a fault article is removable in the stage of the 
comparatively low core substrate 210 of added value, the fall of the yield by 
the poor stratified capacitor in the manufacturing process of the wiring board 
200 which following-, or after manufacture, and the loss by an abandonment 
article can be suppressed low. 

[0090]What is necessary is henceforth, just to form the wiring board 200 with 
a publicly known technique like Embodiment 1, using this core substrate 210 
like the usual core substrate. As shown in drawing 19 , it is filled up with the 
plug material 216 which becomes a breakthrough inside the through hole 
conductor 207 from an epoxy resin, and, specifically, the occlusion parts 203C 
and 204C are formed by plating. Subsequently, as shown in drawing 20, a 
photosensitive epoxy resin film is stuck on the surface and rear surfaces 210A 
and 210B of the core substrate 210, After carrying out exposure development 
and forming a via hole, it is made to harden, and it is considered as the resin 
insulating layer 221,231, and the wiring layer 225,235 which contains further 
the beer conductors 225V and 235V which consist of copper with a 
semiadditive process is formed. After that, the wiring layer 245,255 which 
contains the resin insulating layer 241,251 and the beer conductors 245V and 
255V like the above is formed, the resin insulating layer 261,271 which plays 
the role of a SOREDA resist is formed further, and the wiring board 200 is 
completed (refer to drawing 15 ). 



[0091] Although the above-mentioned embodiment showed the example in 
which the stratified capacitor C22 which becomes the rear face 21 IB from the 
metal layer 202,204 and the complex-dielectrics layer 213 again about the 
stratified capacitor C21 which consists of the metal layer 201,203 and the 
complex-dielectrics layer 212 was formed on the surface 211A of the central 
substrate 211, When the electric capacity to need is small, a stratified 
capacitor may be formed in either the surface or a rear face according to a 
case. 

[0092] Or when the electric capacity to need is large contrary to this, The 
stratified capacitor C41 and the complex-dielectrics layer of C42 which are 
formed in the surface and rear surface of the central substrate 211 are made 
into plurality (at drawing 21 , it is two-layer [ 212,414 and 213,415 ], 
respectively), respectively like the core substrate 410 shown in drawing 21 as a 
modification of Embodiment 2, A metal layer (drawing 21 metal layers 201, 
403, and 405,202,404,406) is formed these and by turns, request metal layers 
are mutually connected by the through hole conductor 407, and it may be 
made to secure the electric capacity of a capacitor. 

[0093]In this core substrate 410, the 1st through hole conductor 407A, Direct 
continuation is carried out to the metal layer 403 which makes one electrode of 
this stratified capacitor C41 among metal layers contained in the stratified 
capacitor C41 by the side of the surface, Direct continuation is carried out to 
the metal layer 202,406 which makes one electrode of this stratified capacitor 
C42 among metal layers contained in the stratified capacitor C42 by the side 
of a rear face. Inside of a metal layer by which the 2nd through hole conductor 
407B is contained in the stratified capacitor C41 by the side of the surface, 
Direct continuation is carried out to the metal layer 201,405 which makes an 
electrode of another side of this stratified capacitor C41, and direct 
continuation is carried out to the metal layer 404 which makes an electrode of 
another side of this stratified capacitor C42 further among metal layers 
contained in the stratified capacitor C42 by the side of a rear face. As for the 
3rd through hole conductor 407C of non-conduction, any of an electrode of the 
stratified capacitor 41 by the side of the surface and the stratified capacitor 42 
by the side of a rear face are contained. 

[0094] As a manufacturing method of this core substrate 410, the patternizing 
copper foil 21 of a desired pattern besides the 3 layered film 10 and the 
patternizing 3 layered films 20 and 30 (refer to drawing 4 ) in which 31 grades 
were formed are prepared beforehand. And on the metal layer 201,202 
beforehand formed in the surface and rear surfaces 21 LA and 21 IB of the 
central substrate 211, What is necessary is to laminate previously patternizing 
3 layered- film 20 grade which removed reinforcement film RF, respectively, to 
laminate and carry out heat pressing of the 3 layered films 10 which removed 
reinforcement film RF after that, to form a layered product, and just to form 
like the above after that. 

[0095]Also in this embodiment or its modification, there is no necessity of 
forming the complex-dielectrics layer 212,213 and metal layer 201,202 grade 



in order although layered product 60 grade is formed so that he can 
understand easily from the above-mentioned explanation. That is, patternizing 
3 layered film 20 grade is prepared further, and the central substrate 211 in 
which the metal layer 201,202 was formed, the 3 layered films 10, and since it 
laminates these and can form at once, the core substrate 210,410 can be 
formed easily. The core substrate 210,410 which was carried out in this way 
and formed, Though a stratified capacitor is built in, since resin insulating 
layer 221 grade and wiring layer 225 grade can be formed in the surface and 
rear surfaces 210A, 210B, and 410A by the same equipment and process as the 
case where the conventional core substrate is used, the wiring board 200 etc. 
which built in the capacitor can form easily. 

[0096]Although it was based on Embodiments 1 and 2 and the modification of 
those and this invention was explained above, this invention is a range which 
is not limited to the above-mentioned embodiment etc. and does not deviate 
from the summary, and it cannot be overemphasized that it changes suitably 
and can apply. For example, although Embodiment 1 showed the core 
substrate 110 which laminated a five-layer complex -dielectrics layer, it can 
change suitably, such as increasing or reducing a number of layers according 
to required electric capacity. Although the thing which made the epoxy resin 
distribute BaTio3 powder and Cu powder was used as a complex-dielectrics 
layer, other high permittivity powder metallurgy group powder can also be 
used. The 3 layered films 10 which all removed reinforcement film RF in the 
above-mentioned embodiment, the patternizing 3 layered films 30 [ 20 and ] 
10C, i.e., a bilayer film, or the patternizing bilayer films 20C and 30C, It 
laminated in piles directly in the copper foil 11 and 41, the patternizing copper 
foil 21, and 31 grades. However, arrange spreading or a binder film for the 
adhesives which consist of epoxy resins etc., an adhesives layer is made to 
intervene, and it laminates, and heat pressing may be carried out and a 
layered product may be formed. In this case, it can be considered as the 
layered product on which the complex- dielectrics layer 111 grade and the 
metal layer 102 grade were pasted up certainly. 

[009 7] Although the 3 layered films 10 and the patternizing 3 layered films 20 
and 30 which stuck reinforcement film RF were used in the above-mentioned 
embodiment, After taking handling and others into consideration, it may be 
made to use only the bilayer film 10C and the patternizing bilayer films 20C 
and 30C, without using reinforcement film RF. 
[Brief Description of the Drawings] 

[Drawing l] It is a partial expanded sectional view of the core substrate 
concerning Embodiment 1. 

[Drawing 2] It is a partial expanded sectional view of the wiring board 
concerning Embodiment 1. 

[Drawing 3] The state in which (a) formed the complex-dielectrics layer on 
copper foil, and the state where (b) stuck the reinforcement film and 3 layered 
films were formed are shown among the manufacturing methods of the core 
substrate and wiring board concerning Embodiment 1. 



[Drawing 4] The state in which (a) formed the etching resist of the prescribed 
pattern on copper foil, the state which (b) etched copper foil and was fabricated 
to the prescribed pattern, and the state where (c) molded copper foil into the 
pattern different from (b) are shown among the manufacturing methods of the 
core substrate and wiring board concerning Embodiment 1. 
[Drawing 5] (a) shows the laminate sheet fabricated by (b ? s) laminating signs 
that a reinforcement film is removed and laminated, and pressing from 3 
layered films among the manufacturing methods of the core substrate and 
wiring board concerning Embodiment 1. 

[Drawing 6] The state where the breakthrough was formed is shown in the 
laminate sheet shown in drawing 5 among the manufacturing methods of the 
core substrate and wiring board concerning Embodiment 1. 
[Drawing 7] It is a partial expanded sectional view showing the state where the 
bore which was filled up with resin in the bore of the center of a through hole 
conductor of the core substrate shown in drawing 1 among the manufacturing 
methods of the wiring board concerning Embodiment 1, and formed the 
conductor also in the upper and lower sides of a bore was closed. 
[Drawing 8] It is a partial expanded sectional view showing the state where the 
resin insulating layer and the wiring layer were formed on the surface and 
rear surface of the core substrate shown in drawing 7 among the 
manufacturing methods of the wiring board concerning Embodiment 1. 
[Drawing 9] It is a partial expanded sectional view of the core substrate 
concerning the modification of Embodiment 1. 

[Drawing 10] It is a figure showing arrangement of the through hole conductor 
of the core substrate concerning the modification of Embodiment 1. 
[Drawing ll] It is a partial expanded sectional view of the wiring board 
concerning the modification of Embodiment 1. 

[Drawing 12] It is a top view of the wiring board concerning the modification of 
Embodiment 1. 

[Drawing 13] It is a bottom view of the wiring board concerning the 
modification of Embodiment 1. 

[Drawing 14] It is a partial expanded sectional view of the core substrate 
concerning Embodiment 2. 

[Drawing 15] It is a partial expanded sectional view of the wiring board 
concerning Embodiment 2. 

[Drawing 16] It is a partial expanded sectional view of the central substrate 
which equips a surface and rear surface with the metal layer of a prescribed 
pattern among the manufacturing methods of the core substrate and wiring 
board concerning Embodiment 2. 

[Drawing 17] (a) shows the surface and rear surface laminate sheet fabricated 
by (b's) laminating signs that 3 layered films which removed the reinforcement 
film, respectively to the surface and rear surface of the central substrate 
shown in drawing 1 1 are laminated, and pressing among the manufacturing 
methods of the core substrate and wiring board concerning Embodiment 2. 
[Drawing 18] The state where the breakthrough was formed is shown in the 



surface and rear surface laminate sheet shown in drawing 12 among the 
manufacturing methods of the core substrate and wiring board concerning 
Embodiment 2. 

[Drawing 19] It is a partial expanded sectional view showing the state where 
the bore which was filled up with resin in the bore of the center of a through 
hole conductor of the core substrate shown in drawing 9 among the 
manufacturing methods of the wiring board concerning Embodiment 2, and 
formed the conductor also in the upper and lower sides of a bore was closed. 
[Drawing 20] It is a partial expanded sectional view showing the state where 
the resin insulating layer and the wiring layer were formed on the surface and 
rear surface of the core substrate shown in drawing 14 among the 
manufacturing methods of the wiring board concerning Embodiment 2. 
[Drawing 21] It is a partial expanded sectional view showing the modification 
of the core substrate concerning Embodiment 2. 

[Drawing 22] It is a partial expanded sectional view showing the conventional 

wiring board which carries a chip capacitor in the undersurface. 

[Explanations of letters or numerals] 

110,210,410,510 core substrates 

110A, 210A, 410A, the 510A core substrate surface 

HOB, 210B, 410B, a 510B core substrate rear face 

100,200,500 Wiring board 

111, 112, 113, 114, 115, 212, 213, 414, 415, 511, and 512,513,514,515 Complex- 
dielectrics layer 

101,102,103, 104,105,106, 201,202,203, 204,403,404, 405,406,501, 502, and 

503.504.505.506 Metal layer 

107.207.407.507 Through hole conductor 

107A, 207A, and 507A The 1st through hole conductor 

107B, 207B, and 507B The 2nd through hole conductor 

107C, 207C, and 507C The 3rd through hole conductor 

CI, C21, C22, C41, C42, and C51 Stratified capacitor 

121, 131, 141, 151, 161, 171, 221, 231, 241, 251, 261, 271, 521, and 

531,541,551,561 Resin insulating layer 

125, 135, 145, 155, 225, 235, 245, 255, and 525,535,545,555 Wiring layer 

125V, 135V, 145V, 155V, 225V, 235V, 245V, 255V, 525V, 535V, 545V, and 555V 

Beer conductor 

211 A central substrate 

211A A central substrate face 

21 IB A central substrate rear 

10 3 layered films 

11 and 41 Copper foil 

12 Semi-hardening complex-dielectrics layer 
21, 31 patternizing copper foil 

RF Reinforcement film 
50 and 60 Layered product 
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[Ml I C^<y7©7-XEH£iI 

nri/^o 02 2^-rBBiiiS«3oom 

3 i oogaffi (BHUrffifi) fcWFftSloiMBi 

113 2 0, 3 4 0, 3 6 0, 3 3 0, 3 5 0, 3 7 0 
tf«f JMStls SSHKtt, ESSB3 1 5, 3 2 5, 
3 4 5, 3 3 5, 3 5 5«?tim„ SSfc, C 
®E«&K 3 0 0 ®Sfi«ffi WFBD 3 0 0 B £ 

a, f-yX^/^c cjbvsy^s Lt <toTia*li 

(><*K) 3 5 5fc«W£ftT^*„ il ©EiSffi 3 0 
OTIi. 5 L 7 7 P + + ^~>^CC©2-3£DSffiCCA, C 
C B(i N &EH13 2 5***tfZ;I^-*-/W»it3 1 
6%aCT, EH««3 0 0©Sfi±ffi3 0 0 A, SP 

^ ess (^7K) 3 4 5*-p§i*m*tu mm 

3 0 0AT1W3 I Cf-y^tKBK«ti*J:5K4-3 
[0 0 0 3] 

offl flic ^ 7 7* + tty 9 £ESf § c £ c 4 5 fcfc, 
I C?y7frt>3-v7 , *V>^>Z%T*<Dmti i &<% 

T>-9-*ESS«t-{*(C, Lfrfc I C^>y7©}fi$tC 



(4) ftIB 2000-244129 

6 

[0004] tfru w^mwws %j£^ssi<D*ai 

TR^'ayfyWlifi^, 0g*H\ 02 2{cfctf3 
tiUgfeHS 3 2 0 £ EH1 3 1 5, 3 2 5 T^t * 4 

[0005] *%wit. frtr&mm&tm&Ttttirz 

fcrtSU Lfrfc§MJ^\ #SS»)ft<i6K» Sill 

mWzayTyy<D7hM£tfm?<tiTS>Wi&®tf'J> 
%^®mt LftE*8S«, feitft o± 5 ftE8S«£ 

mmmmmm 5ctzmtt% 0 

[0 00 6] 

20 [ffgfcfBftt 5fc«>©m fffflMS] ^LT^ 
37Mi\ ±aBn7StSOgffl&tJ ; S 

mm t ±E®mmms(D®Jkv±E®m®M!a ®±<d ® 

HSffiT&oT, ±E37S«tt, ^HfcJctfiftlMf* 

*Jtil**Jt»JLrtfcJ&*StU ±!337SfigffiSt) : 
n 7Ste«ffif -eetf s«Ro^^*-;Mi{*i: , * 

i mmizmmim 1 M^jiAtci 
mmzmmm 1 x/u-*->ww*i:, ±HBrt«^ 

«l©5^±I2m l x;b-*-;l/«l*ta#gM©S2 

40 fc, ±gBrtij^ss©^fntt^»a©mo^3 7; 

[0 0 0 7] *^©EHS«T-a, il(D5*.037S 
«K*«B!«Mii:*IMii:-p«l«*n*l«3>7*> 

/^XHfsaHoaiitfAffiufisn*. 37s 
mo§V;3yTyvm%2#rzoyz\ M^yry^ 
m^ya-h<D^mmmu ^irzarmm 

50 %%&l&T?$%fre>. IE«SfiOiBSWcfev^T, 
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[0 0 0 8] Lfrfc, IttnyrS'tfOlSfcftra* 
ck 9 let S »fa©ftllli:»at*X;P-*- 
»©£JgB©5 5, 37l«M3a;t/*®fcft«T3 

ffi* T*»< a i x>P-*->WW«KfJB 2 x;l/-t>-;l/ 

■Ptt, 3 8©X/P-*-/WWW3 7S«OSffifc J: y 
£ T-gtf T ^ 5 ©T, C © n 7*ffi©«ffiffl!lC 

SftlTSSI !©£!£€ t vtf-jp- Kft H©fa©E«s 

«fc*g«iu mttvmmtiiDsamt i c^7& 

ffi©B2l5SS^«?g|5p n n i:^jg^5i:t^-p 

[0 0 0 9] Lfrfe, m\*)\'~*-)VmWt'%27,]\< 

JSE«i:g«!ElBi:*S^-r5c:fc-p, c©«SE«i: 

iWWSZli*'?**. fulHlttnyryiJ-©^ 
SS*^tuIHEl7SS«©«?g|5 n a n ^«ffl (£9D 3: "PS 
tfSESItt* 7.*? 9 F£7£#t?C t*mttZ t 
I Cfy^ftnyf^iDil (&JK1) fc£ 

[ooio] C£T\ it£lM{M£$£tiSWia2:l/ 
x^+i/^fli, #IM5F*», bt«§©® 

m**wt5»H©i»*T*nif «t^*v mm. b a 

T i 0 !( PbT i 0 3 , PbZrO^ Pb (T i , Z 
r) Cb (Wbl*§PZT) , Pb (Mn, Nb) Ch, 
S r T i Ch , CaTiOs, MgTi0 3 *§<D^WM 

t7 = 7^osisw^5 0 set, ffisssw* 

■Oll«**±tf*fcft, 0!*fcf, Ag, Au, Cu, 
Ag-Pd, Ni, W, MoSO&JBfSfe&fc^i&Silfc 
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[0011] immmm. ?rmt. m^rm 
«©gffljj<fct>*«ffi{;:a«snfc 1 *rcttsa©«flgKs 

IM£, ±E37S«i:±i3«}flllMil©SI&tf±ia» 
WMMH±olHO^ft< fe^f ftfrfcfcJSSftfcfi 
«li:*Wt*EII»RT*oT, ±HH37Sftli, fp 

filcStu «lllfc<ktfi«^«*f&*fc#tJ 1 ££««&© 

10 «3>fyt lE+toSK, ±§a«ffiffl©lt«c3>"r 
^SieifJBJGRLrtKJKJtSh, ±E37S«gffi 
Sd r 37Sfi«ffiS^0 : 5^©x;l/-*-;b3»ft 

±BH»OX;V-*-;MW*tt, ±IBSffi 
#J©l«3>x>'+)-(i:^sn§±HE^a©^S]l©5 
5, SS5li«3yf^«)^oiIS4t 1 S/fctt 

t*c3>x>-9-©ft!i^©mii*^t 1 trcimm^mm 
tEssfcu iMmmnm^yry^z^^ 
±.m.m±mm<o o mmmxwryvom 

DSip«3>x^©sffi©^fntt^#a©^3^ 
[0012] *5Ew©E«»ifit«kntfs *^as©g 

#s©t\ /-rx^s*if©%s*^»tt#e.n5 0 * 

«n >f y^OM^^a - b OWII^M b 

^i«is«^ffiiiis^ffM^nT^*^37a*©«^ 

40 [0 0 13] Lfrfc, l«n>r>-9-©«ffi^*f#H 
■©tfifi, S 1 X*-*-/MW*Stfa 2 X;U-*- 

J; o T 3 7SS©Sfflfc «fc tfj t)t±i# 
So Sfc, S^3>r>"9-©««i©i>-fntfe^#a© 

T, c:©BllSfiT*H» x;l/-*-;l'»ft^37S«© 
gSfciysffitStfTi/^©^ iioajIloiE 

OX;l/-*~/Wllfl:T»8aiC»RTf**. lot, 

«\ «ffiUTaffiffiiJ©IEIl!B^-tf-*- F^t"©ffi© 

50 Eias«i:%sab, gffliJT'gffitj©E^ifc i 
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yfuzionTm&tzmmT&t. c©x;i/-*-/u [oois]?^ ±E©Ees*-e;&oT, mum 



[0014] Lfrfc, glx;!/-*-/t/#f*i:8S2X/l/ McSSfce7#ft£»#lfa5X*y* K£7©$1 

v-if-^- K4 ^©^©EiiiSKfr # /^x©sa%ib±i-s c ts'-p**. 

^e-rsc^^-ptSo ^e.tc, c©e*ss«t*«, * io [0019] lEBmaMRTSoT, fjfsnz 

&Stt©&iB$ «ttf«ffilc««=i yfy^m^LLx^ S«© 5 is, ±fBB3HS«©a®tjg«^ns I C^y 

*©t\ *£*R©«ji^*«*aa«irr«ci:T», x©&*ffiii£g2£iSiiic&»LT&s 1 cmswc 

$e.t(iIEH«S©iJtt^*>L*«(i:±iRf5 a, Mffi3a©X;l>-*-/l/*ft©3^ tffffigl/OV 

* § c t T»t S ©T% EMQNKOMtt«81R:«fiit -*-/WW*fttf!B 2 X;l/-*-/WWfcWfM3 HO 

sci:tf-c£5„ E£3X;l/-*-;l/£tta^$Sftfc^!b\ Sfcac© 

[o o i 5] c c-p, ^Sffit bra, em mm i cmaptjgjssnfciijffis i z/]/-*-/ww*i:ti 

RflJWk iffr©8JI«»*#JltTlRfntf 2;oi/-*-;l/»ft©flJ:9fc'>^$£tu ±BIC 

X««i:i#*'>«HB, * 'J >f 5 Km B T*fH5© I C D fc£ < JftSSftT^SEfiSSfcT S £ 

4H©^a»«tfflflli:©ll-&»R SS^HLfcETS [0 0 2 0] Wabfei^t, I C^y?©**^?? 

P T F Eftif 33*Sc«@aig©7«>^ffllliKX5j?*^ Sifi^fclseSfiiC^jS'rsnyr^oaff, 

«IB^©«fll*#S?'&rc«tlli-ffll!iffi^tfS«:if*ffl Wi«M§^«i»M, T?t5/£tt5SV>ffiST*8 

ffl^/cif£K«, .u— ifinx^K U;WPIT\ l«ny XfcUT, /^X©«A£l£±-f S/c&T&So 

fr5&5&JBfifcfli^Tfe&V\, Cft&©£Htt*<fft [0 0 2 1] L^WtU *«lfl©E«S«-Ptt, fl» 

soiofcLTffli^HjfisaEffl-rscfcfeT**. * &fc*©s8^££<^jssft'tv&,, ^<© 

^ffi&mmm mm) z-emv&sffit* x*>y*Ktr nn^ 0 o©fc&, ic?-y:/0irFfcti»r*ic 

fy^<D%m (&m tttssmts -czzmm -;wm**»j*r*K*fcoT» ig3x^-*-;m<* 

<. A^E^t3C£Mf©So^yX^>7.tf *ra*#*f*iH6Wllit»\ **v>ttjga^4<4 

/^X©{lA£W$iJT*t3fre>T'£3 0 So lot, Hi 7/U-*-;MW**a 2 X;l/-*-;l/ 

[0016] sat, ±Ev^-fn*^s«©E»ss-e «#£i«£ffi«cE«LT\ <me>£ 1 c^yX©s 

Sot, IW3H»©X;l'-*-;Mf(*H:, ASSET?? mWWMfrtOK** £<m^tm-e%£ctff 

tttfmnzti. mm^rmwMmmsnrmmmMi^ 40 T*ta 0 cnicio, si, *27*-*-;w»*fci 

gffifjj©^ffifjwsgp±ta, ±E37S«©affit« ^>x*T*t 5ffa«< lt, coas^-pftAt*/^ 

[0017] co±5KX;P-*-;WW*rtt7'5y*J *^/SSnT^5©-p, c©j±rt?fc/-rx*ffi«££5 
ff*«kt)S^ffi)i-p, lot, fiSttapofco^* icmaprtt. ^3X;i/»*-;^{* 

>XTEHSS*ffiST^< CttfT't, /-TX©ftA *JgjSU4^±5lcLTtfi<, COi^Kt*©*'* 
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[0022] z 6 fc, mmv&mt, zv^rnxm 

ASK 1 Sfefiga©«Jgffilg«RtffiB»S*^J«LTE 

Sftt0**#trJgS©«£8Sttl t x ±K8S©«-& 
Hmftilfc^HtfBSn, cn^fl^RtfSTH© 
±ES£I§«Wi ©Tffi& tf g±fi ©±GtK£IM{til 

mwMmmajmwMM (gT«©i^si«wi©T 

»©X;l/-*->WW*fc, ±B«S©££g§S 
(M^±Etlft©&JM& l«3>r>*««*U 
±tH«aox;l/-*-;l/*ft(i, ±Efi»©&liB© 5 

bfc^ i m&mj§mmmtz% 1 

ftt, ±Ertffi&iiH©5 5±EJB l Z/l<-*-/WW* 
£ tt#g*S©3£ 2 rttt&jia £ SSSSTT 533 2 x>l- 

[0 0 2 3] *»Bfc<fcftfcr, ->a-H5C^^4 

[0 0 2 4] Lfrt. l«n>fy*oll$4til 

±IB^Ro^S*oa-63 7Sffigiiife«J: 

1, o£D«B£7B*£ftfcrtJl&BS©*{i** 37 
St5©SBfccfctf»E£-e*i<gn x;l/-*-;MW*ft 

J: 3 fc c ©37ffi&m 3 aox/b-*-;MW**'* 

l^gmi t £\ c <Dzfr-*-mfcvm% t is 

StT-fSo 35 l x;l/-*-;l/»#i^2 
*-;MH*©IBIic ttltt3 y-f ytfffttaiKfctfSft* 
©T\ t©Sl. ^2X;l/-*-^»f*(c-?-n j ftimM 
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«lf t © B© / -Y X#g£ froJUBc ISS* § c t *< 
[0 0 2 5] «5KflS©»Pj*¥aH:, ^©gE&tfM 
Sfit-r4fcJ6©n7StSTfeoT, "MiSS*, CO 

441^3 yfy-9-fc, ±ESffitt©*#3yry»J\ 
10 ±E+fo«6, ±K»ffiffli|Ol«n>ry+»-?:iat4 
JCKLrtlC»ia**U ±E3 7SR*ffiatf37SS« 
iBS"Patf*ttftox;V-*-;WI#i:, ±E 
*R0*/U-*-;WW«i, ±ESffl08©ltf3 yf> 

ry*©-;&©m«£&-f 1 srcttsao^aitas 

SHU ±fe*WJJ©l«3yr>^{;:^fn§±!E« 

*»t i s^»WR©^Micattaait«% 1 

±IBSffifflJ©««3 yry*££$ft5 
20 ±E8S©£JIS©5^ gffiMI««3yf ? y9-©ffi^ 
©S«fc&tl£fctt1ga©£SafcEigSSEU ±E 
S^©ltt3y7 i ytf£#£ftS±EJiS©&JiiJI© 

5 ts, »ffitJi«3 yry^©fw©«i*&i- 1 1 

ti£S©&S*£iI8«§rf 38 2 x;l/-*-;l/»f* 

, ±ESB5tt»K3 ytJ-Stf *ffifflMI«3 y f > 
WimtD^fftt t>##S©!g 3 X;l/-*-;WW* 
t> ^t?37SST^5 0 

[0 0 2 6] *^©37SfiCJ:fttf, *'L^S©g 
ffiSt/Iffitcl^ayryy-^WtSo c©fci6, ic 
30 9 y 7% if ©«? gpfitifi^fijit 3 y r y^%E»7 

**©Ty-fX»sftH©swwa»ii:ff6n*. * 
37fflS{ca«3>xy!t%^LTv^©T\ a 

« 3 y r yvomft i/a-h vMmzm. L-atSL 
fe373l«©**ffl^TEI»IIIR*»J« , e***»6, BB 
«a«©l!EaCfcV>T, *«*Dt*<1»**. tit, 

Tfc, fflflgffigl J fIBIglA^M^nT^4^n7a« 

©««Tiafrntf *v^©i», ftfiu«BMtt< 
40 37SST*a» 3a©x;i/-*-;i/^*^n j fn37 

SKOAiBftitfKiBKSlSitfTV^O-ff, c©37 
aS©*WJj(cjg^b/cBB^lt«ffiiJtffMb/cES 
■4:*, c©x;l^*-;MW*"P81fc«tt?**. 
[0 0 2 7] «6K, ±E©37»ST*oT, ME* 

t^ickifivft, iR»)a^©saft37Sfi j ?E«s 
50 tsfc-racfctf-etSo 
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[0 0 2 8] ±!BO=i7S«1?*oT, buIB* 

ttM&Cf&M£& MR, *M, RtfttJSf 
JPSa^L<£ftT^S37^fc*«0tf#*U\, 

MR, «*, »JS"f**l©W«tfJift*i:, *iMHR 

[0 0 2 9] S&lC, ±f2«3 7S*T$oT, iiufBffi 

iu£37g«Sffi&tf37S««ffi£*ftWJSg|5£ 
«^537SSt1-SO!bW$U\ *;l/-*-;MW* 
fcK«»*»rtUT*< C©F*M±K£?>{cl£7 

(p«p±t:7#ft) fcffT****^ 
[0030] zibk, ±E^fnfrizmm<D37Mts.-? 

a7a«©¥ffi^[B]43^(ca, MG3S©X 
;l/-*-;l/SK*©5 5* tufBJg l x;I/-*-;l/*{*Ktf 
£ 2 j&SStu futem 3 x;!/-*- 

;HMW±^*nft^*\ i!©**gMj££fifcHyIB 
Ig l X;l/-*-^WtttH2X;l/-*-;l/»f*<7)aj; D 

feiWW&astiTfcD, 37Sffio¥iB^iRia»aPK: 

[0031] i c^y^*flMw*^ - 
mc®mm<D*&mci c?y7mmt%<, tut 

TttaLfciSE, IC^y7^*i«?*&ifi4»£ 
Sl^fiSi i:LT» 7-TX 

[0032] tfttau #m©37nsm \m 

*0JMMW«:3K##SftT^*. ^<©H3 
ft. I C^y7®fiT£ffig-f5fi*&lc}3^T\ IU 
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£ < ^BiJfafrSc t ? t cnciD, 
[0 0 3 3] £^ffi©S$¥J=Stt, I«ayf>W 

M-$%=mu humm % hi 7 ^ ;b/«xg 

- y fbHl 7 w ;I> A CDS £ , ±IB« 7 * ;V A iJ 
tfStifc 1 ©±!BH17y/I/A£ 1 $fcttt«©±E>< 
£-yfbHH7^;l/i^£, ±fBi©XH7^;kk©S: 
20 JifS*lT«i:tTWt«^SSH*Hi:/^-Mt^ 

ibssssswifc&BfSfcita, »7i^7lt, 

lt5«&©M?L£JMt3Hl?L»fira£. ±!B 

3 7gfi©«3S£ffiT?fc5. 
[0 0 3 4] *afl037»SOttB*ft , W4» XI 7 

t, WS1SMXMI&7 w ;l>A£iltf L /cXS7 ^ 

LTl&XbXLT, -*fc»l**»l«t«. fifoT, 
e/UF7y^lK«S«*»*r**^©J:5K, 1 

<, Xl7^;bA^^-^kXJi7^;l/A^J6SiJ^ 
$ffflt;:»3£T'tSo S/c, «7^;^^Wt5X»7 

[0 0 3 5] llT', Kffi37»RO«JfiJJttt*lf^ 

50 t, WIZM7 4 biM&xmt. w&mtwstofc 
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[0036] ssk, mmtz>mcmmf%^Tt>& 

m$xmt, tuiEi©=B7w7VA©£JB?§£gT : W 

Wb^smtt«^^sfs^ga^j«^ trite, 
1*7^1-3 ctzmttzzrmmwmm t l 

[0 0 3 7] ±IS©37S«©SjS£8;T*2&o 

•fS£iHiI?Lfc» ±E^-y<fc»l©5i3±!Btg 
-yft#s?§©^"f n& rtscBta 3 ia?L 

[0038]coJ:5t3 a«!>a;l/-*-jWWMWBrt 
yfc&lfS !4«*WH«i**A/T»lRl LfcttlH t % 

[0039] $^tflso«ft#aa, "fiEASSt, ^© 

E&tf«ffi©? t tt-'f n^K^^-v© 
&JIB£iiS.S<Ptoa«©±E&JBlfc:. ±!B*i&7^ 

;M»f**JfrS1- S ±IB«Stg©g«ffitgffi#iJ 
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[0 0 4 0] *Sffl©37SK0«3KfttTtt, HI 7 
;l/A*W2ftfcHf 7^/VA£^a*©g«ffi©? 

j&st«*&0 * 5 *oSft©gffi^«ffic 1 it 

10 !7W/PA£^J&SiJf<:7MLTfc#, «1LT-^C« 
Sfi£JftST*£S©T\ 37«R«3EiOn3B*«*MT« 

/l/A*Wt5HJB7-f;l/A*ffl^fe©-p, S^iSWWI 

(lift) ££Hm#l©JPS*»<Lfc#&Tfc, ft 

tv>s fcfc, ^{fc©fcfcKfti»tttf sattS^^ft: 

Steg*{*S£3-5ftmrat5di:*t>teJl:U 3" 

[0 0 4 1] CCT\ tuS37SftOlBi^atfcv^ 
T, fluiEHS7-r;l'AJ&jSlgW\ ffl£$flg£fti£3# 

U *filfb1i^«ftSt^7^;i/i,*l^#^, to 
»LT±IB«li*WI:S-a:TBuEHS7-f;l/A*Jgia 
■T5«:i:*^ai:t5 37S«o»l^Si:t5i:fi 

£ ££f£3ttfi ©«Stt tffiff £ % 5 *» 6 Tf* «. 

30 tit. mmmxttm&xm^kmf&oyft 

[0 0 4 2] ffi©lSft¥8tt, «M>Sfifc* c 

©^^©gffi&tfaffi© 5 < v^T n*" 1 

t ^ £ tomcat %> =M 7 -i hhJkfy&t Z> =LM ~7 4 

40 mi&xmt. ±ME.M7 >t frLvmmmww- 
y\tmu >w-y\tm%t*mm:mm!3t 

±e&jm s it& - yit&mm t mitm&m 

50 «7 -f ;PA© * 5 fc*W 



(10) 

17 

[0 0 4 3] *fSH©37Sft©IB6£ST-ti\ Hg7 

-#C««*%^/S-r5. lot, ^F7-y7^1Sa 

fc<, HS7^;I/A^/^->{bHS7^;l/A^i6SiJ 
T\ 37«S«5ftOl8* , |i«TS<ft»), 37S«£ 

[0 0 4 4] Sfc, ffi^7^;bi,^Wr^H«7^;VA 
^^-y{bHS7^;l/A^fflt/^c<DT\ ££M*Jf 

/c, Wb«^ii«fti^if^7^;UATa^nTv^ 

mitnSftifWi-rSil^tML, dr5£J: 30 
[00 4 5] 

mm<Dmmwm mmm 1 ) #^t\ *bbh£ 

*Hffifc*K»iWt*. Hl(i:/TxT3 7S«l 1 Ott, 

5i©jg-&^*{*n ii~ii5, <:ft&©g-&sis 

(Ml l HSfcSSfcJUSft, *0«BRtflld8l« 
ftl 1 1 1 ©HtfTEfttfa^Wlftl l l 5©EI*± 

Bt^n^tugdisnrcCui^as^sjfi o i~i 

0 6. RtfJM?LH©rtflffiic»ja*nHi;<cu^6 40 
as;ui/-*-;wwt 1 0 7 msmnm 1 

1 1 • i:Cft&*fl > LTft6lf §£fil 1 0 1 Utt, 5 
^6. rtfflS©#&KS (rtfll&SM) 1 0 2-1 0 5© 

5%. gis^i-st© emu mm 1 0 3 1 1 
0 5, 102^104) a, $jx.a\ $ 1 x)i 
-*->imw 1 0 7 a & 2 x;i/-*-;i/*# 1 

0 7Btaot, ^n?'tl37S«ffil lOA&Sl^ 
«37StSaffil 1 0 B©^111 0 1, 10 6taia 
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1 rtfflJ&Jil 102, 1 0 4 «fg 1 x;l/-*-;V#ft 

1 0 7 AKisaawi/T^*. -75-, asisnftfr^fe 

JB 2 rtHJ&SH 103, 1 0 5 im 2 

1 0 7 BfclSHftRLTVVB, ftfflij©£jgl 1 0 

1, 1 06&, i«3>ry-9-c i*«wr SWSfcL 
[0 0 4 6] ^;l/-*-;WW* 1 0 7 ett, £3 

x;i^*-;ww* 1 0 7 c ©£ a mmmicm^ 

Sfcfe, rtSP©^S« 1 0 2«£(HKIUH' v &©t>$ 
c©37Sffii 1 o-ptt, lELfciSfcajUJIl 

0 2 t 1 0 4Rt/&SH 1 0 1 t 1 0 6 ©— tfEVK 
HilLTfcfK -73, £11 10 3^10 5&tf<£JIS 

1 0 1 1 1 0 6©-«tf5t»*lC»ai/T^*. St^T, 
Ctl60&HlH±!tk *«^WHWil 1 

So 

[0 0 4 7] Lfrfe, 3iS©x;l/-*-;l/Wfti 0 7 

A, 10 7B, 1 0 7 Ctt, 37SS1 1 0©gffil 1 
0A&t>*«ffll 1 0Bt7:®tm^©T\ 37S«1 
1 0©*ffi 1 1 0 BfflOC^fig-rSEHStaffl 1 1 0 A 
«C^jS1-5BaB*fc*cn^©X;V-*-7l^W* 1 0 

X;l/-*-;MW* 1 0 7 A S/cif 2 7/U 

0 7 B*S*KB£SIK-r5i:, S$W 

fcffTff*. miBH&ifa, ^3 
x;i/-*-;i/«ft i o 7 c csaR-rntf, M^yry 
■9-c i fc«iibfe«aiT, 37aisi i o^a-rct 

[0048] m^mmwM 1 1 1 ^a, ^-fnt>i?£ 5 

0/tmt$n. BaTioa 1^**3 0 vol %RtfC u 
Wttz Ovoi%, x^+s^BHBtK^MRSttfe-fe^S 

(JtRWE r=l^)l 8 0 0 0) ©BaT i 03 5^*& 
tf C u»*oiBXfc: J: DilttOtllBJ: 0BWWW< J 
nT^S (e r =3 0) o £©fci6, 37S*gl 1 OA^' 
(AX) t5i«3yfy*c i©»S§l^JtR 
W^tftfi (»«S!3. OnF) t?nr^5 0 

[0 0 4 9] ^V^s eUStt 1 0 OfcO^TRWt 
5. 0 2 e^tEMStic l oo a, L©n7SSi l o 
(OmUm 1 1 0 A, 1 1 0 B K, ^tl^tH^+S^WB 
fr£&£3l©®flg»ISl 2 1, 14 1. 16 1, 1 
3 1, 15 1. 1 7 l:fc<};l>'CufrP.&5 2S©Be*li 
1 2 5, 1 4 5, 1 3 5, 1 5 5*JBj*Lfcfe0T** 

So §@esi 1 2 5 m gjBi*fti§g 1 2 1 monnt 

m%rclb<D\£7mWl2 5V, 14 5V, 13 5V, 
1 5 5 V*^«y 0 37Stel 1 o©x;l/-*-;U 

«fti o 7©rt3Pfc(4, ^n^nx^+^d^^s 
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7=7 m\ i Qtfimzn, mm i o i , i o 6t* 
n^njfMbfciMM oic, 106 cti^TSi; 

5fttV5„ 

[0050] coEsaft i o o&imtwfrznmc 

r^tfC lfcrtSELTfc!), ie^Sftgffi (I C^77 
JSISffi) lOOAKJHRfSICf-y^ (HwLftvO 

s 0 sfc, ffiiisen 21,14 i^a#*fltsa$ io 

\mm^Wm\ 2 5. 1 4 5. 1 3 5. 15 5©? 

immm -e§ * ©t\ c ne. ©iiwib e r , 

COO 5 1] J6K» MSffil 0 1 C, 10 6C£7M 
U LCDP^SgM 0 1C, 10 6 C±fC, dOgflSSPt 20 

E«8iirs$sa5±if7«w* 1 2 5 v 1 , 1 3 5 v 1 

-;l/Wftl0 7tEBSa5±lf7iWtl2 5Vl, 135 

v 1 t*cr <5si^»-ps«ET*#5©-ev aass 1 2 5 

So toT> t#C, i«3yr^C 1 1 I C*y7fc 

[0 0 5 2] ±!Hn7SSl 1 0©1B££}££ 

Sc 13 (a) CSVfJcSC, 1 8 /im©$5|?Sl 1 
*ffl«U *©±ffil 1 AJCX#*54»ifi^-XHCB 
a T i 03 ©J!»*Rtf C u»*«MR«*fc««BMH* 
^-7h£Jf2 10-10 0 /xmOfEH (##iJT&, $ 
6 0/im) Cl^LT*®<kffi£MSWI 1 2 C^lS 
-T§o tOft, SiB©Jte£tt£«i8L-OOttfi£±W f 3 
fefc, 5 0tX6 0#©ft**f53o 
[0 0 5 3] ^ITP, If $ 2 0 0 /tm©#>M5 K^* 

frSOgffi 1 2 A tftS D tttt, 8 0 °C x 6 0 #©&ftT* 40 

MftU MEl l, WKol^ltftli 2, ffl 
at7^;l/ARF*<l©)iEW1"5HJi7-f;l/Al 0£Jg 
fig-TSo l©£17^M1 Ott, ffi&7^;l/ARFT 
«B*«tlT^*OT, fcfc*M§l lXtfft*Et«/<* 
1,31 WftiWI^SMWl 1 2 ©92 

1 0 1 1 1 1 §£#037 

StEfcgSEJBfSTtSo £fc C©H/I7^;l/Al 0 

m tt«1i©&5 WUf-gHittft» 1 2«wbi i so 
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feJctflSB^-nl/AR FT'«»t4oW50 

t% ¥«ftttegMtt* 1 2 cue d jwnt* c 1 1 

1 1 ±t«^ii«i*^-7 bzmtairzffimsmm 
#m 1 2 c*»*Lfco-p, ma 1 1 t¥«{Wi-^§3 

ftjf 1 2 fcomucaftwsc 0«W*E*-f, Sfcffit© 
ft±2-£Sfcft, MSI l©±ffil 1 A£5ft, Hffcffl 

[0054] /w-y\£zm7 << )\>L&mim 

Cot^TlKWrSo 04 (a) Ka5TJ:5t, C©Z1 
7-f;Vil 0<D5^il?Sl lORtHffil 1 B (0*± 
ffi) lcF7^7^MDF^it), »Bi«LTffi£'< 
^-^©^□DFOfcJ&ricTSo *l^T, 04 (b) K 
/TN-TctaC, Mfil l*Xyf->^tT3fJE/<*r-y© 

mu^-yitmmz i i:U K7-T7^;l/ADF*iJ 

PWfcLT* 04 (c) fc % Hl/^-yfk 

3i7^;l/A2 0i:H:Sft5S2^^-^bMS3 l£ 

Mt%m2>w-y\t^.m7 ■< khz ot^-rs. * 

D^9^ks^«tt« 1 2 i:©sae*[Ri±*^5 
reft, /<*-yfbMS2 k 3 i©stbE^ft, Mft 

[0 0 5 5] t©ft, afllfiJ&ffieEfe^T, 0 5 
(a) tc^-TctaC 03 (b) t^-fHl7>r;UAl 
0 © d *.}f$7 ^ A R F £§Jtf L fcri 7 -f 1 0 
C©^?S1 l*T (ITS) Wi;<JBl. ^2 

M^-y{bHl7-c;l/A2 0, 3 0©MS7i-;l/AR f 

^rtntntj^ l ^® 1 , ^ 2 / ^ - yit~M hkl 
2oc. 3oc*«tait5o sttwtti, mm 

GffltVfM i 2 f:/<^-yfl:MS2 l , 3 l tt^mc 
^->{tri7^;l/A2 o c tM2/^-MkrS7-Y 

LT, lJ:P«S^ilftl 1 2±fcffS 1 8 fi 
m©MS 4 lfcfifcu 18 0"CX2Hr, 3 

0 k g / c m 2 ©^ff T'0*±T73 [S]t»7U7 LT, 
ft&Wti«l©x**->«i*8Hb«^ 0 5 (b) (c 

5S©«^n*{*«i ii~ii 5km%/**-yo& 

mm 1 0 2 - 1 0 5 A^5C«12tU t©g*ffi 5 0 
A, 5 0BK!Mgll. 4 1**fLTV5 0 
[0 0 5 6] t©ft, H?L^fi)clSt43^T, 06(C 
^ti5C, o©^l«5 0©glffi5 0 A, 5 0BPJ 
*HlT*jaa6 0 jim©JBKLH£Y AGlx— If©® 

H©rtJSffiEtt, 0 2tP©«ffil 0 2H. 10 
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4H&5Wil0 3H. 1 0 5H)WftW4fc©fefcJil 
£ftTl^S„ AS&JS11 0 2-1 0 5t&3 

/<*-yfbWWB2 i, 3io^, HfettSKL 

ft»i/^-yfb*ms2 1, 2 1 tfrtwcBtu-rsa 

lJIULHK l#?£*i&frofc!g2^2->ffc&a» 
3 1. 3 ltfrtHK*Bt*a2JCi?LH2» fttf^"f 
txov^-yfc-kmmz i,3i t>BttJL&i>a3JGI 
?LH3£JMf3o JKLtt, ?L&*>»H«©#S 
•**IUT, YAGl/-1f©*3Hffliat*C0 2U- 
if, *5^ttFy;W!:J:oTfft>TtAi\ 10 
[0 0 5 7] £P>£, g«ffi&SSJMlSt33l,>T. 
JGKLHrtfci&IO P T HB&Z&K X <0 x;!,-^-^ 
Uttl 0 7*JB«t*J:#K:, MfBil. 4i*jpJfflL 

t, m^^->o^n ioi. 106 %jmu 3 

*-;WWt l 0 7 © 5 SWA tf JB K IS 2 
«ftl0 7A, 1 0 7 B £&JM 1 0 2(§tlis *Sffi 1 
0 2H^T-»TS/ci6, ±3£L/cJ:5fc, Ittn^r 
ytfOftfilffifcfc'r&JiiS 1 0 2^J±, C©3* 1 , H 
2X;l/-*-;V#i*l 0 7 A, 1 0 7 BfPfcilUT, 3 20 
78S 1 1 0 1 1 0 A, 110 B ST'^frfts 

■WmtMllOl, 1 0 6fcSfilLT^§. 
[0 0 5 8] l0371«1 1 0©«1T\ S«3>r 

y-y-c io->3-h^a©t^ffii(gJa, fesiHi, 

#«Sa*^x-y^-T5 0 CtiCiD, flJjtfcf&Jill 
0 2^103 t^g«LTi/3-h LTI/^S^&ftif, 

Si 1 0£*&£¥iJ»f£ft, «*$ns 0 nyf>^o 

Ktt. mmmmi 1 \ mnw-^m<. sswi, 

378^1 1 0©ffi« (IH*Wfc:«£&JSi«©iii«) % 

[0 0 5 9] LfrU CO^ffiOV^fnt, 3>f>^ 

Tb^-r<^4o CtlfcttU *HSBK«T-l±, 37S 40 
ffil 1 0O^T'S«3yf>-9-O^x<v^*^f 4® 

ffi^37ssi 1 o(D&m*^&mik-?zz>fr 

[0 0 6 03 JXfttt, C©378«1 1 0*1* ©37 

x;l/-*-;l/»i* 1 0 7 wrtg|5©ia?L 1 0 7 hjc 50 
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CfcoTJBlfflPl 0 1 C. 1 0 6 C*#JST5„ 

[0061] ov^ £ftttx#*$/ffiE7>r;i/.t.fc3 

7S« 1 1 0 (omum 1 1 0 a. 1 1 0 b 

nmm 1 1 e 7*-/mb&j« l w&s * t«b 

fftgfll2 1, 1 3 1 tU 2t>lC-t$7T<(T<Cf& 
\Z&r>X, mfr<b%*)V7%#\ 2 5 V. 13 5V£# 
tfffilll 1 2 5, 1 3 5 (H8#RD o 
[0 0 6 2] nttiC LT#IE«S1 14 1, 

1 5 1 &tf t7#(* 14 5V, 155 V£tirBB&l« 1 
4 5, 1 5 5*fcJ8U S6fc» Vl/^"-P^Xh©tS 
MftXfctWllMl 16 1. 17 1 ^JgfiScLTBBIga 
«1 0 0*^5**6 (0 2#J8O o 
[0 0 6 3] iEottiBfrBaUcaWP***?!^ 
«W*5O«ft***0£, H/l7^ 
1 0 J f>^^->^=l7i';l/A2 0, 3 0£ffll^fc 
fcft, 1 1 1 ^f>£KS 10 1, 102f 

«re § < * &gfc«&#©=s 7 * ;v 

Ai 0 J f/^-y{kHl7Y;i/A2 0^*ffl«U flffi 

ffi-TStfctfTtS,, ilcD37atSl lOtt, 1 

«^f>^MLW5t, «©37a«*ffl^ 
rc«^fc^«©se^iSEi^T, ^©s»ffli 1 0 
a. 1 1 0 b icmm^mm 1 2 1 f^ens 1 2 sn* 

JMT*£Sfrtf>, 3yr>-9-*rtlL/tBESa«l 0 0 

[0064] (gjgffii) iM-mmm 1 ©^ 

fij©37a*5 1 0St>iBSatg5 OOtCO^T, 0ffi 
WWJaLTKWJ-ft. *gJBW©3 7S«5 1 0ME 

iii5o 0 a, mnmm 1 ©37a* 1 1 oatf 
BEisa«i 0 0 fcraaawifr&ftD* atfPt»a«fi 

*#LTt^*. fiU ±fBBE,^aSl ooa tT7» 
f*l 2 5VK»LlfrJW*l 4 5*¥ffi^K-re»Lfc 

*mm<037W&.mmz 3 m<Dzb-*-)im 

507 A. 507B, 5 0 7 C (iTS^OGWCfiW 

[0 0 6 5] f-f, *^0IJt*^537l«5 1 01Z 

78^5 1 Ott, H»ll©37a«l 1 0 2:1341 
fc, 5M©ffi^SI«ft«5 11-515, CtlfeOUd 

^iftis i l^tsstm^n, ^©sHatfs^ 
i^«ft«5 1 \(Dm9^ymRm^mnws5 1 50 
H9+±iBic j tn j £ f n^fies*i/'cc u^^ius 

0 1-50 6. RtfJtiiaH©rtfliEEJB#SftHIC< 
C u^5ft*X;l/-*-/MW*5 0 7*«x^,o tt^R 
«ft«5 1 l^tiine»*^LT*f|p)t5#ll«5 0 1 
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£$/j)tl/tVSo fcfc, rt«^Sii5 0 2-5 0 5©5 



[0 0 6 8] gfc, C 



©EHSft5 0 0©gS5 0 0 A 



1 H43f (cSRL^jB 1 rtffl!l&JSl 5 0 2, 5 0 4 m(u{i, m 1 2 O^ffiEt^f J: o K, ¥ffi7j|6|l6** 

ttaiX/U-*-;MW*5 0 7 AlcE8HM*U ^tl^ ffl&K I Ci-yfC H*JStEf5«t9CftoTfe»)» 
ti37St5gffll 1 0A&SWi:3 7S*«ffil 10B I C^>y7 P CH©«?CHB£7l) y^y^S 

O^H« 5 0 1, 5 0 6 E*§;£nTV5. *5 fc, fflBiffiliff 5 6 1 ftgjftLfcll 

£tlftfr9fc£2rtfll&|iJ|5 0 3, 5 0 5{±^2X;1/ □ 5 6 1 Hti\ t&%?mz£%Bi$.ZftT^Zo £<Dffl 

-*-;WW*5 0 7 Btcff&tfRbT* «:irHS5 p 5 6 1 HrtCfi, 0 1 1 *»68«Ka)We**J:5 
0 1, 50 6fc»fflStlTV>*. MIQ&IIJI5 BBl5 4 5*ft^t4li7»i*5 4 5V!Wimi/T 

0 1, 5 0 6tt, M3>fy^C 5 1 £«|j£1'SVfl 10 ^5„ E*£SK5 0 0©*ffi5 0 0 BfflJtt, 0 1 
LTfflV^ftSi immt LTffl^&tl*. 3 OffiiHfc** «t 5 fc» tfliffiSl 5 7 1 <D¥ffi7?ft 

[0 0 6 6] x/l/-*-/l/a»f*5 o 7fcti. ^3x;v- stf^ffifcft^^csins 7 1 Htfj&SStu vtf-tf 

*-/WW*5 0 7 C®«fcS£» M^EHWKffll^fc -F42ffiOBII»RfcO»l*Ofc», HP 5 7 1 fit 

rtffiO^HS5 0 2fFfc{4»aL^feOt*«o fitf7#tt5 5 5 V*3trEHJi5 5 5tf8ajLTV 

d©n7Sft5 l ot?«\ ±EtfcJ:3fcftlW5 0 2 So 

£5O4&tf^S5Olfc5O6 0H35#S^£#iI [00 6 9] C©ESIS«5 0 0 fe, MMfcM 1 ©EH 

LTfet), &JBS5 0 3 i:5 0 5;fttf&JBS5 0 SSlOOtim 37SS5 l otMLfcMny 

1 fc5 06©-g|5*l§:WC$iIL-U>5„ fct, f^C 5 l£rt£LTfct>, IC^'y^«fflT*5 

soassntttf, M^it*i5 1 imm^M smuxms ooMcmtz, i c^^cHtstf 

fttSutK<£D> IttnyxV^C 5 l£&LTt> 20 3>f>tC5 1 fc*ffiaTifil^KT*g§K-f §il fctf 

So L*»t, 3a®X;U-*-;l/SW*5 0 7 A, 5 0 7 ftS„ tot, /^Xi^Sf^fcfi 1 ? C fctfT* 

B, 5 0 7 37»&5 1 0©gE5 1 0 ASO'l So *fc, #^SBHfe^*t l^©8tflMT*^ItL3l£lH! 

E5 1 o b jf-CTStfT^o-p. 37SS5 1 o©«s f c li^ElSJl#frEii/i©igftif fcSJic 

5 1 0 BffllfcJgfiET5Ei|§Si:Sffi5 1 0 kMKfc&t T*f So fflm$5 0 1 C, 5 0 6 C£JMU tf 

SE3£»t£cn5©X/l/-*-;V#{*5 0 7*/fLT 7#ft5 2 5 V, 5 3 5 V £1188*5 0 1 C^F*E«ffi 

SffifSCfctfT-fS. CCT, «*tf» 1 *7l/-*- «!-r5fflS»±tr73W*i:LT^50-^ a/i/-*-* 

/WW* 5 o 7 A*«jiE*iE, trcmz^-^-m mw5 o 7 tp^M±e7Si*5 2 5 vmtzztm^ 

#5 o 7 B^sttiBfiKSiK-rst^ wssffitsaM tmz'&titvz, ems 2 s^^ogK^y^^ 

tft*o-e, cn6o«ttcM*nsy^x*»iRt 30 [0070] s&e, ccssissoow tT7» 

SC fcsb^tSo -7?, ©#E8&£{i, H3X;l/-* ft 5 2 5 V, 535 V©±£k:7a(tt5 4 5 V, 5 5 5 

-/WW*5 0 7CfclttWtltf, I«3>f>^C5 1 V£»*ltefcX*7^Fe7^S£LT^S&©&£> 

kK«Lfc«ii-e, n7s«5 1 ommtcttfvz s D 01 nczamt^t^K.. smm&s 

So 0OC I Cf-y^CHfcSMBLfclROI Cf'y^CtJS 
[0 0 6 7] #V>T\ #gJ&BlKfrfrS5M8gl£5 0 0 I Cf-y^CHfcWStffflfclMBbT 

ICO^TIWW*. 0 1 1 (uEHS«5 0 OOgtfMft* 45 1 cweaPQrto® 1 , 82;W/--*-/WW*5 0 

KrfflB*. HI 2fc^©¥ffiH£\ 01 3tc^cDJSSEI 7A, 50 7Bt I C^«yyCHO«?CHBt*,^ 

ehs« 5 0 0 a, ±s&&sm 1 1 sirma buko^t, ±e© «t ? >y * f £7b$.-?bi% 

5 1 OA, 5 1 0 Bt, tti€*ix#*->«B4»6tt* 40 H^nyxV^C 5 1 1 1 C^y^fcOBOBB 
3MOWeNHMi5 2 1, 541, 561, 5 31, 5 ft SOT% « SiCffia^u tiAy9!f*V7X. 

5 1, 5 7 lfc t };y , Cufr5»=S:§2S(DE^l5 2 5, 40 /-fX<DftA£B&±tSO£tS:iO 0 
5 4 5, 5 3 5, 5 5 SfcWenjftSLfcfcOT* [0 0 7 1 ] C HT\ ±j&lfc& 0 \tWB.W§MM 5 0 

So mmm 5 2 5 mat. mwmm 1 2 1 mmf^ 0 amk i c xc h^^«l. *a 5 0 0 bh^ai 

Slra-r5fc«>Olf7?|{*5 2 5 V, 5 4 5 V, 5 3 5 P 5 6 1 HrtfcltfJt SEIS1 5 4 5&tftf7«ft5 4 

V, 5 5 5 V£^t5-o S7c, a7S«5 1 0©X/l/-* 5Vt, IBP 5 7 1 HrtCRffifSEifil 5 5 5 t <Dm 

-/WW*5 0 7 0rt*fcH:, *n^nx#4->«M^6 %!3j%tt«^At«. ^©fcJ6, 37S«5 1 OK, 

4SX7^*tt5 1 6tf?B»£fU #SS5 0 1, 5 0 6 ±^LTzX o t 3SOX;l/-*-;HH* 5 0 7 fcj&tft 
C J E-n j fnjBjSL/'cBBSSB5 0 1 C, 5 0 6 CCi^T 50 50Tf***», *^ffi|03 7SS5 1 0T»tt, X;l/- 
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5 0 7 %m 1 0 £*T<fc 9 K LT¥ffi7?ftt 
SBHT^o *HEfc^T&, 151, ®2X;l/-* 
-;WSft 507A, 507B ttHAT\ S 3 

;l/*ft 5 0 7 a&ftT-gLT, x/!/~*-/Hllf*©aSI 

*HT*t>, 2j&Mtt?H$ftfetf&& I C*HS3|5Q£ 
CO I CJtJSSQtt* 37S1S5 1 OOlSff** 

[0 0 7 2] 01 03b^Sa£31S?Tt5<t5K:, 10 
3BT*&5 I cftjSSPQrt^a. 3ffl£i<DX^-*-;l/W 
ft5 0 7 A. 5 0 7 B, 5 0 7 C<Do % % % 1 X;]/-* 
-)lWt 5 0 7 A t % 2 x;i/-#-/W|ft 5 0 7 b aMR 
£<7&jK2ftTV5o tftfcttU SS3X;^*-;l/« 
ft 5 0 7 Ctt, 'JHSJ&SSft'TV&JEW-'e, IK 12 
*;l/-*-;WW*5 0 7 A, 5 0 7 BOgSJ: 5 fc'>fc< 

fcofv^o -a, i cwssQo^moisapttt, 

9, 83x;u-*-;l/3»ft5 0 7 C£o^T*3fc, I 

c?tegi5Qrt(cffM?nfcS[j;ofe. 'tommzi&tiL 20 

Sftfeft©2r*<£<*ftT^5. oSt), l^EfiffE 
ffll/^*JB3X;l/-*-/l/JW*5 0 7 C©£<tt, I C*t 

[0073] coi5fcX;l/-*-;Wlft5 o 7£BBB 

r*ott» wToa**»6"e**. ic^^c 

HWiffrFCHBfc, 37fflg5 1 0Ol«3>f^C 
5 10&WS (£SS) 5 0 1 — 5 0 6 fc» fct, % 
1 x/V-*-;14lft5 0 7 KRXim 2 X/l/- #-;l/gft 
5 0 7 B fc*T«6tett8V«Ti«*T*©J!W*L 
t\, <:©£«>, SB 1 . 352X;l/-*-;l/Hft5 0 7A, 30 
5 0 7 B£ I C^y7CH©lT£&«Stf5©*W£ 

L<, Lfrfc, $ftO£l. 2?2X;l/-*-;14ift5 0 

7A, 5 0 7 B*jBrti/rifc*jfc«ttf*i:» g 

2X;l/-*-;l/#ft5 0 7 AtSWCftBi: I C'f-y'ft 

oT, I C^y/CHOST. Oft) I CftiSSBQE^ 
SOU M2 x>l/-*-;MW* 5 0- 7 A. 5 0 7 B £ 
^tiC^SL^. £3X;l/-*-;H*ft5 

0 7 c*fflt^*fli*Biftira:, zmzm&ft&'t 
v^^y^offi^st *tf> sar tt 1 cwjsgPQrt 

*-;M»ft5 0 7 C£ I C$£8Q©jfllNS£GII , f3 
c t J: 5 , fg 3 x;i/-*-;l/?»ft 5 o 7 c **** S 
'>* < **) , £ffc©S5 1 , fg 2 x;l/-*-;M*tt 
5 0 7 AH£, 8*KfiBtSCt*<"e* 

r>+)-C 5 1 1 1 Cf-*:/C H CfctfT?* 

[0 0 7 4] 2|»#JO@ES!Sffi 5 00W X;l/-* 50 
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-;ww* 507 501c, 5 0 6 c e t" 

7«ft 5 2 5 V, 5 3 5 V*Ei*fifcT»jSLfcfl£tt"P 
t:7#ft5 2 5 V£ 5 4 5 V, 535V£555 

i*S„ low, I C*'y7CHfcS&fctf8ft Ifi-T 
y^^yxt&iKts 25>£, cosa 

ft 5 0 7 osaa^s u **gi5o 1 c ttfSSQ m 

Hi, S?2X;l/-*-;l/3»ft5 0 7 A, 5 0 7 B^H3 
X/l/-*-;l/Slft 5 0 7 C «fc t) fc £ < & 5 J: 5 KiM 
U L ^3X;b-*-;l/3fft5 0 7 C{i, I Cfl 

9 £<&5±?£bfc©T\ fgl, 
fg 2 X;P-*-/WM* 507A, 507B *£WM%\Z. 
J&£f SCttfT't, S«nyr>-9-5 l I 

<:fc^i?t5„ *g^fjoa7S^5 1 o&yga 
MftK 5 0 0 a, m%wm 1 n^fc LTjgfigntf 

[0075] mmnmz) %2<Dmnk<»fcmc 

ffi^t^^a^g 2 1 l^fL, ^OggffitH^nyx 

[0 0 7 6] 11 4fC^-r#*fM!03 7S«2 10 

0 0 /im©4 3 ^SS2 1 1 fOil!2 1 1 A, 2 

1 1 BK J ttl*n»J**tlfcl«3>7*>*C 21, C 

2 2t^ffix§ 0 mmat, ^mmz 1 it, ^ 

5 0 (imt'B a T i o»©*43 0vol%&t/C u^*^ 
2 0vol%X#*54W|it>li:^l||[S-&fc'fe55 V 

m-mhmmm^^mmm#M2 12. 213 

0 1, 2 03&tf2 0 2, 2 0 4 t%1Mz., ^SifCfil 

?LHOrtJBffilcjgj«*nHIi:< C ui^ftsx;!/-*- 
;l/«ft2 0 7>&fefi^§o M^«ftS2 12, 2 13 
tctl?.%^LTWfnlTS^S«2 0 1 t 2 0 3, 2 0 
2£2 0 4 £(i, ^tlfni^Onyr'yD-C 2 1 , C 
2 2 fcHjSLT^S. rtJi©^SS 2 0 1, 2 0 2 tiS 

1 x;i/-*-;i/»ft2 o 7 A**v^i»2X;P-*-;l/ 

*ft2 0 7 BlCiot, ?-n^n37S«affl2 1 OA 
£5Wi37SlEKE2 1 0 BO^Sl2 0 3, 2 0 4 

[0 0 7 7] OtD> ^lX;l/-*-/mft2 0 7 A 

a, jftffiflioa«3y7*>*c2 lt&sns^ss© 

JSl2 0 3tISK^U ^Bic, «BH©l«3>r 
VitC 2 2tc^S tiS^Kfi©?^ l©I^>t> 
■9-C 2 2©-73©«®?:%1'^a«2 0 2£jE88&L 
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T^5 0 tfc, ^2X/!/-*-;l/##2 0 7 B&, gffi 
<Dlfc^>r>"9-C 2 1 OftW©lffi£ft-r£SJl2 0 

lfclSSfttu ^Sic. «ffifj£Di«3yryitC2 

[0 0 7 8] $fc, M80&JSS2O3. 2 0 4(4,1 
f3yf^C2 1, C2 2»Jiir5«ii:LTt>ffl 
i^?>ft5ffl, E$S£LTffll/>5ft§o ft*, X;l>-* 
-;P«tt2 0 7 K&, S3^;I/-*-;I/#f*2 0 7 C© 10 

1, 2 0 2 tl±ailLft^feOt»*5o LA^fc, 3ffl© 
X;V-*-/H|ft2 0 7 A, 2 0 7 B, 2 0 7 C&, 3 
7*^2 1 0©Sffi2 1 0 A&tf»E2 1 0 B$T?Stf 
TV5©"?, 37gfe2 1 0©gffi2 1 OBffliJKTMT 

©X;l/-*-;b?H*2 0HtftLT!mMr*tt1FGt 

5c 

[0 0 7 9] C©n7g«2 1 Ofi, *4>Sffi2 1 l£ 
^L^LT, ^©Sffi2 1 1 A* ±0*^2 1 1 Bt, 20 

* n i mo&&mn#m 212, 1 2 3 at; 2 ho 

&J5S2 0 1. 20 3^2 0 2, 2 0 4£Jft£LTl^ 
5c Lfrfc, l»ftt»fflijK*te1-5/lKO^T&5 

fct, <:©37as2oni, cn?.o7>/^yx 
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i ofcfc^Tfc, mmmKoarm^i 10 tiara 

K, l«3>f>^C21. C2 2fcrt«l/CV50 

T\ <!0371tg2 1 0(c£&fcaUlttM?EttJI* 30 

<£$K3yr>^£K«-f 5clfc£:&5fc46, MX 
t, 0!l*tfMS 1 X;l/-*-;14|ft2 o 7 A£€Jg££ 

k, sfes 2 x>i/-*-;wwt 2 o 7 b 

C2i, 2 2*miicmkircLtic%%<DX\ znz 
<rm&£m&zftz;jx*mit&ctti ( T'%5o ft 

*, ff*EII&£& l3X;P-*-;l4gf*2 o 7 ck 
SMT ftff, 2 1,22 tffiiSLfctt 40 
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[0 0 8 1] £5>K, L(D371I2 1 0T*tt\ ftftM 
Bftl2 12, 2 1 3 ■fcO&Jf <, #7X«ljf-X#* 
S'«M»i^a»^6ft*4 , iMMR2 l cog 

*S2 1 1 a, 211 bk&«12 o im&v&&mn 

WM2 1 2, 2 1 3£JMLT^5©T\ H7SS2 1 

o <omtstsititim < , zmicmz. zct 5 tz 

46, «0ftv^S6C«ai:ft*o *^S1S2 l lOiJ 
ttA^©T\ £tltu3 7StS2 1 0£W<DM&%®ft 
5*5CfcA^*5fcii)-e*5o ft*> ±!E«glil 50 
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T»tt, fitter >ij-c loumftSfcUT. v^-rnt 

X#*S^JJBICB a T i 0 3»*^C u»**SXbfc 
*£M«#ll 11-11 5fcffl^fc. U>>U H«§ 

■AWfst©©, fi&mmmi i i. i 

1 5Kft*T, B a T i 0 3»5tt*6fcttC uf&*£il 
ALTV>ftvM8fllKci:5^S#*£ffl^5ft2f, Sftn 
yx>^£$$t5IMftH©-^A^mM**£# 

[0082] &^t», £igg&2 o oic-D^rmmt 

5c 11 5(C^-rGM3NR2 0 0«, ±IE3 7»S2 1 
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K, Xtf+S/gflBA^&S 31©«11 2 2 1,2 

4 1, 261, 231, 251, 2 7 1 fc<fctfC uA^ 
ft5 2H©SEIIji2 2 5, 245, 235, 255%^ 

n^h^jsSLfcto-efeSo #BWl2 2 5tS(i, ifli 

1611122 l«®ffne«Jft£4i8£#£, t*7«tt2 

2 5V. 2 4 5 V, 2 3 5 V, 2 5 5 V£#t? 0 £fc, 
37SS2 1 0©X;I/-#-;]/#ft2 0 7©l*|g|3Kli, 
*ft^ftx#*5/«f|gfr5ft577?tJ2 1 6A%«2 
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0 3C, 2 0 4 CK.koTlCSftTVSo 

[0 0 8 3] COKHS1S2 0 0&, 37S*2 1 OK 

1 0 0 AK£»"f5 I Cf-Vf (0*LftV\) 

4 XUZmmzfi oCt 5c £ fc, Hffi^l 1 
t |^«K , 2 2 5 t |S|«0*HiTiatt b 

[0 0 8 4]i^t, »2 0 3 C, 2 0 4 C£JM 
L, COMSSI5 2 0 3 C, 204 C±K, t: 7a*t* 2 2 

5 V, 2 3 5 VfcWfnjMLTV^o COh*7*tt 

2 2 5 V, 2 3 5V(4, MSSP 2 0 3 C , 2 0 4Ci:jl 

t«fc, /01/-#-;I4*f* 1 0 7 t t:73ii* 2 2 5 V, 
2 3 5 V£*£<«WmT*fttt?* 5©T\ BEIS12 

T$5c t^oT, #K, M3^fy*C 2 1, C 2 2 
I C^y^i:OIBOE«*JB< mm, &<V9 
ttyztLT. y-rXofiA^K^tSOKSiOc 

ft*, mm 1 K*V>Tt4, ^b"7«i* 1 2 5^©{4 
B^r-f 6 LftA^ JMt 5 X ^ -y ^- F e 7 <DBjX.?M 
^LT$5 (B2#JSD A\ COiBJiSS2 0 0K*^ 
T«, 01 5A^§^Ka«Tt5ct9K, #t"7^l* 
2 2 5 V£ 2 4 5 V, 2 3 5 V t 2 5 5 V t tt, 
ftofc«l, gP^X^7^Fe70^^fi£«nTV^ 
5o cOX^-v^FH7T«t5i:, ayf^Ot 
ffi, BP^H12 0 1 ^IB^S^SE2 0 0 AST? I 
tffi - rBBOgSA^j®<'Pt. Lfrfc, WViOZifvff 
-Ftf7tgft0, TCffiBt8t7W{*:2 2 5V. 2 
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3 5 VltWtlM&lZtlltfflttttZltto, E8t>*< 
[0 0 8 5] #V>T\ ±fan7S«2 1 OOSGi^ffi* 

ifiwrso Hi7^i/AjMig«, mmAtmm 

(13#,D -p*5 0 HI 6£*?<fc5f;:, 

$&s&2 1 Kommmz 1 1 a, 211 Bfc^-n-rn 

BfS^-yOftJMl2 0 1, 2 0 2£?MLT43< o 

[0086] •f-o^ fflnsjMi^c&^T, a 1 7 10 

(a) fc*1"<k'3£, Hl7^;kM OOffl^^VA 

201, 2 0 2£mHK&Rl{*112£tfa&«J: 
ifcLTtWTSo *Oft» JI3!*t», 180°CX2H 
r, 3Okg/cm 2 ©^T'0W:T;^££&7VX 

017 (b) t^tSMii*6 0*}B^-rs o 

6 0&, $>bm&2 1 1 OgSffi2 1 1 A, 2 1 1 B(C 

f-frfwjfs^-s'oajii! 201, 202, a^n 

«*12 12, 2 13, fc<fctfffl?gl 1, 1 1^H1£ 20 

[0087] *<o& aiKUMietfc^T, 0 l 8 

cl(D«H«6 0Oa*ffi6 0A, 6 0B 
^*Hat5ES6 0 fim©H17LH£YAGU-1f© 

TLHOrtJSfflfctt, £S12 0 1.2 0 20SE2 0 1 

H, 2O2HtfRtfVf5fc0fcJBJSSftT^3o "3$ 
D, #Jgl2 0 2^rtJSIt:J8aif5*lfiji?LH4, & 
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12 0 1, 2 0 2 OV^-f tl t RtU Lftl^ 3 lil?LH 6 30 

[0 0 8 8] SKE^lIlJgfiJcIgKfc^T, 

«a?LHrtfc4«!io p t imm-Wic <t t> x;i>-*-;i/ 

#ft2 0 7£^T3t«K, «l«ll«ffi6 0A, 6 
0BOMB11, 1 l*5f!lfflLT» flftS/<*-y0&ll 
12 0 3, 2 0 4*»«U 37SS2 1 0£5S$£-£ 
§ (01 4#BS) „ fcfc, 7>)\s-*-)imfc2 0 7<Do 
US2 X;P-*-/MW* 2 0 7 A, 2 0 7 
Bt^Hl201, 2 0 2£tt, ^©Sffi20 1HHT 
ZftZmmtZtzib. ±SLfcJ:?£, ltfn>ry 40 
?©ttlR]***a*£jM2 0 1. 2 0 2(4, MS 

I, H2X/P-*-;m#2 0 7 A, 2 0 7 B^*aC 
T, 371S2 1 0OSSS2 1 OA, 2 10BST 5 H 
frtU *tl*ti$tMM2 0 3, 2 0 4 t»aLT^5o 

[0 0 8 9] C0i$£LT37afi2 1 Otf^BRLfc 
5>, WMr%\ fcRWfc, -cn^7Wk2 l OQKffi 

T», I«3yfyitC 2 1, C2 2<Of 3-h*£<D*f 
ntct 0 , mtf^JIl 2 0 1^2 0 3 fltfflttLTS' 
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m 1 OttJSI^nSo C©37*«2 1 Otfe^T 

«», ±iB37S^gi lotnaic, smsifcSK-r* 

omL^ftft, Mil#l2 1 2^<DJf££S*< 
L, 37S«2 1 0©®»*£<U £3W4^I£ft 

frL, iinSfcit), lttnyx>-9-©>'3-h^S^ 

7SS2 l 0T«, ud^SlT-l^ny-rVD-oSS^ 
x > y ^ 5 o-p, tiftMQJtttttffi^a 73t£ 2 

1 0©SPgT^*^ D n D*PtS-e$S/!)^, &i£t5B« 
S«2 0 ooSime^SSv^ttSjSftol^nyr^ 

*fifz: &%m**) <D<£T*«il.S £ £ 5 81££ffi < 

[0 0 9 0] HiSfi^Jgl c©37S« 

2 l 0*a*O37»Ri:niilcfflV^T, &»©#££ 

1 9 icmt J; 9 K, x;l/-*-;WW* 207 ©ftgp©! 
17L£x#*->®llfrS&575^2 1 6*?t«L, 

^•y*tJ:r3TSSaP2 0 3 C. 2 0 4 C£ffMT3o 
OV>T% 02Ot7KtJ:^£, $ft14x#+>«7^ 
;l/A£n7lHS2 1 0©glffi2 1 OA, 2 1 OBCiA 

■&Tfflflit6gfi 2 2 1 . 2 3 1 iU SSW?7f^ 

f^ygia^T^ a*^*5if7aw*2 2 5 v. 23 

5V£ttMl2 2 5, 2 3 5«B*T*o *©!* 
tt, ±!Bt|Hl«tLT^g*6iSl2 4 1, 2 5 lfttftf 
7#ft 2 4 5 V, 2 5 5 V^trESIl 2 4 5, 2 5 5 

mmM2 6 1,2 7 1 *^LTSHISS«2 0 0*^ 
fig^^S (01 5 #88) o 

[o o 9 1] ftfc, ±§3augn»i4, *^s«2 1 1 

©SS2 1 1 MC&MM2 0 1,2 0 3RCf^&fX9.# 

12 1 zt^^m^yry^c 2 1*, s/t, se 

2 1 1 B (C^Sl 2 0 2, 2 0 4&t>^IS«f*l 2 1 

T, gffiX(i«ffiO^-ftifro*tlttnyr>-9-*JB 

[0092] $«t>(4i:ntaswt, <eastt*»« 

02 lK^1"37Hg4 1 O^iat, <$>bWfa2 1 1 
©a«ffi(cjg/S-r?»l«n>r>-y-C 4 1. C 4 2©« 

^swftss^n^naft (02 iT-a^n€n2i2 

12, 4 1 4 £2 1 3, 4 1 5) fcU cn^tSS^ 
^11 (02 1 T(i^JBl2 0 1, 4 0 3, 4 0 5, 2 
0 2, 4 0 4, 4 0 6) %ffMLT, ma^Sl^* 

zil-*-)imW4 o 7T?«5£SWU 3yry^<D 
[0 0 9 3] C037SS4 1 0T*f4, ^ 1 X;V-*- 
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/hwm o 7 a a, mmms^yTy^c \ i t# 

ffiiJolttnyrV+fc 4 2 t^ft^H/I©?^ £ 
©Jf^y-r^c 4 2 <D-7?<Dltffi*&T£Wt 2 0 
2, 4 0 6tiIg^LTl^„ ffc, H2X/V-*- 
4 0 7 B SffifJOSttn >r C4 1lct 
snsMlJi©?'^ iiol«3yf>D-c 4 i©fw 

©*«fc*?-&Jifi 2 0 1, 4 0 5 (CfflgttRU ^ & 
K, MM»D!§V&yT>y-C 4 2 (i:#sn§#Sl(D 10 
9 5, C y-rV-tt C 4 2 cDffi^ ©ISSfcftl" & 

HS4 0 4iCliaMRtTV'fi. S&fc, £jgffl©H« 
3>f r >^4 1 Rtfaffiffl!l©l$3 y T y^ 4 2(DMM 

©io? nt fc#»j|©£ 3 x;l/-*-;l/»ft4 o 7 c t 

[0 0 9 4] C©37gffi4 1 0©8B££i£fc LTtt, 

hs7^;uai o©f& mww-yv»w-y\\M& 

2 1, 3 l^ffML/c^^-^bHl7^;bA2 0, 

3 0 (B4#J8D ^J6fflSLT43< 0 *LT\ <^S 
t£2 1 l©S«ffi2 1 1 A, 2 11 BtWJMLTfc 20 
Wc&JS!2 0 1,20 2±(C, ^n ; ftl»7^;l^A 

R FfciHJtf LfcV<#-:Wt:=«7-r;l/A2 0 3r«fcK» 
Jib, *©&^7^W*RF*|BWLfcHfl7-rf7UA 
10*«SU f»7VXLT8WH**JB/£U *<D&tt 

±te t mmc LTjMtna =tio„ 

[0 0 9 5] ±E©SBBA^§JitajiPTf 5«t5K, 

is-rs©^ m^mnwaz 12,21 3^/1)12 0 

1, 2 0 2lf1tM£B&ti&Si1Wk\i\ EPS, 

20 1, 2 0 2$$dtLfc>P<C&K2 1 1 £HJj7i'/l' 30 

A 10, ^6tc(i/^-yfl:Hl7^;l/A2 o^fflS 

7SS2 1 0. 4 1 O^fiEtSCt^T-tSo Sfc, 
c©J:?(CLTJML.£378«2 10,41 Ott, 1 
«3>x^9-%rtjiLftA^t>, fi£*©37S«%ffll^ 
fc«afcH*©lH&*KDBfcJ:oT, ^®a*ffi2 1 0 

a, 2 1 ob, 410 Ammmmmn 2 2 1 n^gan 

[0096] w±tfc^T, *%wzmmm 1 , 2 s. 40 
vzommz® trm® btt&s *smtt±ssxm 

k umiiTii, 5i©n^afts^« 

EBaTi o 3 $^StfC u»***Hft£tffefc©*« 
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-C;l/ARF^fJ^t/cZl7'C;l'Al 0&5Wi/^- 

yfkH«7^;UA2 0, 30, gp-5ri7-r;UA 1 oc 
feSVHi/^-yft:^l7^;i/A2 0 C, 3 0C$\S^ 
fSii. 4 if»/<*-yflJU62 l, 3i^cggJlta 

2-frT«lU !»7VXLT»0tf;*J&fiLTfcfiV\, 

c©«s£{±, £^§34*1 1 1 1 mt&mm 102m 

[0 0 9 7] $f>}C, ±E^fiS«»^Ttt, *iS7^l< 

I7^;l/A2 0, 3 0*ffll^fctf, «DftV^«Hlfi** 
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[05] 1 t*^S37S«StfE«S«©H 
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[06] Hffi^licA^5 37*«y'E^SS0S 
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[08] ^ffi^ 1 (CA^5IBISa«©S)g7?S©9 
^,07 t^t37Sfi©a«ffi±K<»fll«5Sli&tfE 
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